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ABSTRACT 

PURPOSE: To provide an active matrix type liquid crystal display device 
with which the reduction of the electric power consumption of a driver IC 
is possible. 

CONSTITUTION: This active matrix type liquid crystal display device has 
pixel electrodes 2 which are arranged in a matrix form on a first 
substrate, scanning lines 3 which are arranged in the horizontal direction 
between these pixel electrodes 2, signal lines 4 which are arranged in the 
vertical direction between the pixel electrodes 2, memory elements 6 of a 
static type which are respectively arranged in the respective intersected 
parts of the scanning lines 3 and the signal lines 4 and hold the binary 
display signals from the signal lines 4 according to the scanning signals 
from the scanning lines 3, switching elements 7 which are connected at 
one-side terminals to the pixel electrodes 2 and at their other-side 
terminals to wirings 5 applying reference potential and are turned on and 
off by the signals held in these memory elements 6, a second substrate 
which is arranged to face the first substrate and is provided with counter 
electrodes 8 so as to face the pixel electrodes 2 and a liquid crystal 
layer 10 which is disposed between the first and second substrates. 
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[»*3jii3 jm©x«±KvMJv?xtticEiiSft 

£ 1 ©*fi±C-#|6]lC»oTEII£ftfc«R*©£* 

ft. ME£sa<): 9 a* a nfc jg*flr^»c« i;twe« 

#««fc DAfiSft* 2tta&jiM8#«:«8-f«**f--r » 

c:ft6©**u*FK»j*UT*ft-eftRtt£ft, 

©S|KF#*lEB**«lC«ttaft. &:*©***<**« 
ffi*4A-5E«KttttSft. (WE^tUStmcfiafraft 

IS 1 ©*«£*tlfi]EllSft. MBB*««i*tl*rr* J: 

8iRtf*2©*«iWKKtt6ftfc**$m«£, 

[»#JS2] ME***TO)itt»a-Ci60, tfJESW 

-&E*Rtf*ti»]««©4>fc< tfc-^icx*flr 

^£{WOTSCi£»Iti:T*S»*>« 1 E*©7?7^ 
7TMJy*X$!«j*S». 

[M#JS3] X«±CvMJ-;/2XttCEtI;*ftfcB* 
MES«±K-*|S]KftoTEBSnfc*»* 
©£««£. *tE*«±fcMEjtS£«fc2£-f *#r6JK: 
EH3ftfc1tft*0flHt«i, ME£SE*fcME«*l* 

n-emattsn. -^©sB^jjtiWEBsiMitticSM*;* 

ft, ffi£©*H7W£9«tt£4*.*E&£fttt£ft. DO 
E**'J SH 1 fc«*»SttfcflWC J: 0 S1HP W«tt**«« 

<tT*x-r y=f-n=f- t&ambTtt o . 

[00 0 1] 

©B«*j*3«K«*>9, »»CSWh7>^A^«©X 
[0 0 0 2] 

n&wsm a*, *ftx><x^n'«©»s©** 

8%*^S«ftffl**Ba^*^'v©S#a<*SoT*5 
&ftT«>»«. ZOfcttlCtt. t»fflAyf'J-(OStti 
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ftOS»C. «*8Be#©M*«*«:Tlf5^ffica: 
[0 0 0 3] ttfi**8HTtt. «PSKWi:LTfi]ffl5 

[0 0 0 4] *»/t^a«0)«MA«. fcfclcF? 

-f /t i d*tti**M*;p©Bft^jiicis?¥-r*i:#^ 

SftTSO. flMK^AICemEftO&AMIft 
SftTV>*. L*»U a^B*B5l*TFT <*Kh5> 
5>X*> *©X-f y****Rlt. Bfcffl^fcM^BW 
T«OjgU«*iitf*ft (TFT- LCD) Ttt. 1*7 
-f ;tl C©fi4©B*BIS£ffli!S-r* h7>vX*©i8 

[0 0 0 5] 3tmn^)V^9KDmHHLMt, UttOl 0 
-f >^7X©TFT-LCDT?tt. UK*©***** 
#1. 5WS8TC. /ty* 7-f MM9I**5W8«T** 

< B/h$!gft«»i-?©eito<iijf&ft o . 2 w*a«ts« 
$nn>-6. c©mft«A©ne». !«f!£#3»iiS! 

tfc*. !E«ffl*S8B«SlCttffldft5»ft5 0 
•fc>^£il±©3c*3«Ttt. ifi*«a*#8ll*FJr©M 

[0 0 0 6] HI 1 (a) »i» t£*©75'7 1 -f 7v HJ 

SCJ:Q. i£SE«7 3. 11**7 4. «aEt97 5, 3 

sa^x-f vmtranmhyyi?*? i 7 j t>B*a«« 
*<, 7 3i»^«7 4icA*an*. c: 

T, iB«fll^A^Sftfc»BI^9>yx^7 7tt*^ 
ttSt^O, «^«7 4*^©H#«^*I&«*7 8 

A*SftJ5tV»*^»:tt, »«h7>^X^7 7tt^7tt 
JBt»*fc*. *>«lCWlia$ftfeB««^*ft7 9 
IC-€-©*Sft^Sft*. 

[0 0 0 7] ^©i:^«Mifi©ffiAS^SIlTli. ft* 
LT, B«i«<l*ll»*ii*r*£«B**4 

[0 0 0 8] dftlCWLT. HI 1 (b) lCwr«t5 
IC. JB 1 ©X-f y^^TllCkOSSttft^C UC7 

£Vlfc2ltZJi&Wmmi<tlT^Z (LVanfletercn (I 
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DRC. 1988.P74-79)) . UfrU a*B»©-»M' X*<** 

<4i{cotiT. x-f <y^*^T2Rr;cnic^a*«* 

ic i *BttT*B*£8ox-r -y^B^T l tf#B£ 
ft*. 

[0009] M&ti. »w±©c i cDeM^aac^ 
2i-3fc*>«*©i<"<;i'*'>*, T2*<*>««ta* 

©*>»tft©±#a<«£U BM£Ta*S*<jifi&S*l 
ftl>. ttlAT. ci*©*Sfl:ttiim*a©.h*«ffl< 
il<t:£fc*. cn60Ktt±©WHtt. *»lP*fi£tf<7 
±n tft/MtVyfllftt-JI, H@K± 0 fto TH*fc»T 

[0 0 10] 7^x-f ^vh'Jy^XSftfi** 

5Sfe^«*^nr^i. mil HX«ff£f?r£ft# 
c^n y jrfl:-r*t*c. :/Dy2rt©5*©B»«« 

©i-gsB*.. y 9 rtTa*-r^#H**»«-r 

«.wilC«t0. *7D??«D£Kfl*Bfl«7 s ??Jl'tt 
[0 0 11] bi»U ft*C!>Btt*ff?». TFTftfi 

:oi/^7na, 3£g*&B*« 

ttg«i®X-r >y ?>#7 -f X««f©#EttTi*JS* 

s&cafto. »fij«s«(i©BBK«fc ?t 

[00 12] 

I'm i c©m*«fl©ffi*<Dfc*K:, »a$©«**m 

B»TS©Tttfc<, 7^-n^«au->^*-^Fia 

tr tt-h#ft24*ttB&-c* t> fc. 
[0013] iiB«Bic«fc*T**;i'«BS*£ 

frSBTtt, X-f ??>?.MX«*eJ:«BBBtt0 

WttKB«HfBtt*iiJie-cao fc. 
[0 0 14] *36Wtt. ±B*tt*#BLTft8tlfcfe 
©T. -t©@WtT4i:C5tt, F^/XICOttRB 

A*fiMt5C<!:©T*S7*f^ h 'J «y *XB8 
jMM*B«W*Jl£lC**. 

[0 0 15] SEfc. *R91©flS©§Wtt. HMAIC 



x->* * JPBB** £ pJB £ L fc 7 ? x -r 7"-? MJ y 2 X 

mnammzmkr * c t tz * « . 

[0 0 16] 

[*n**a-r*fc«>©*&] ±£BB**fcf *&© 

£93 (B*«l) tt. VMJ -y^XEBSnfcSBBK 

x-f vf-xnmitzTirT-* ~r? v 'J ? *xs«*b 

BC£l>T. B 1 0S«±C-? HJ y » XttKEBSti 
fcMBBffi. JBl©««±C-^l6llC»oTE«Sn 
fc«R*©jgB«£. B 1 0«K±CttE£S«fc££ 
1-*:frffiKE«Snfc*ft*©«*«£. ME£*B£ 

0 A* S nfc^ffffl^J 1; Tffi^B J: 0 A* 2 

tt^fl^sflasrax^x-f -y *«©**u 
£n&©*t u«^ic»£LT*n*nttttsn, -a 

cWW«»EBB*«fc«*S*i. ti32F©*B?a<S9« 
<fc*4*.*E«lc««;*n, BE«'JBTOM«n 
fcflWfc J: 0 JfrPM**> • *7T5X>f y^*^. 
% 1 ©*«£*H6]EB£n. BEBBBB&ttffirrs J: 
5{C»|6]*a*t»WSnfcJg2©»fit. B1&0B2 
©««W(C«tt Stlfca^ttftll £ « Afl LTft* C £ 

[0017] nc-c. *ftfl®a*u>«mtt&i,T 

». &©t>©a*atf6*i*. 

a) samftcMreaa. BBBMciwstm* 

(3) ***tt£4*3E«Rtf»0J*ff©'>ft<ifc- 

(4) H-*«»K»«3*ifc**u*w£*««*n 

(5) 2««^flt^*««f-r5^ ; e , JJU^'Fll3fitt/ : e 

(6) > ; E'J*TRt;X'f -y^X^tt. »Kh5>yX^ 

[0 0 18] *»W («**4) tt. THJvir 
XEBSnfc&BSlCX-f >y^* : fS:»Vtfc7^x^ ^ 
V h U y ?XB*ijcg«l:«t>T. »«±ICV h ij -y ^ 
X^iCEB^n^BBBfi^:. WE*fi±lc-^(^lC» 
?T£B3nfcttft*©££B£. ffiES«±l:itEj| 

««tSE*r**[fiiicEBsnt*»*©«^«t. id 

E$$«tWEfi^«i<0*^85(CS«$tl. ££B 
«t 0 A* * tlfci£*flM»lC{6; UT«^B«t 0 A* 4*1* 

icflfcLT-en-enaswen. -^©b^^webbb 
Bictt«$n. «&^©«?^S9«fi:«#A.*Etti:tt 

a^ttt^«ft:r-5X-f y^*?t*»BLTtt0. ME 



5. 

(1) *^»«ttttaT*sct. 

(2) ife*«RtfflW«te. B«m«mcE«^nxt»5 

ct. 

(3) *-fy«m4. *>-*7©2ttJBT»f£U « 

ti£sa»*-5-n^n 2 *tt©*ttrK»-r* 

(4) ^tU*^, X-f-y^SR^. BttBfctt. 

t. 

[00 19] 

Wffl] *58W <«f*Bl) Kctntf. 1B*»KKW 
6*lfcX*T^ y^S'W^'JJIf^K.fc^T. *©b* 

**»ft<. *©tt»*i«fcn5. a*B*©»*flMS 
*»*fl;L&^»££tt. * ; EU* : f-'MD«MI0»*iM. 
tt*RT**fc*. j£SEtt**B*t<I*£Ji»ttK»S 

npA.s^»*t«e<tto. F9-f/tiCTi»sft*«a 

[o o 2 oj w*» vtxzimrK&mmnjtfzmz* 
»#©*a#ifi«an-o>fc*<. **WTtt. tea©* 

c-£flw©«tsiEsnfc«*£Bi;!irr*&s#& 

<. ft*«teB»T*^IIII6tt«£ffiLtttt©fca* 

t S * tt*t6l«*©£i*K«>l;:<fc * © i: 
£*ltt7 U »*WW8ftftt>tt<0HAIl6 
OH z KT««V»Jl«*T+»ftfc*. iS**ftttft* 

BftjSfe© 10 0»OHJ»61 0 00»Ol 8*C H 5X 

[0 0 2 1] ^*U*^tL,TX^r-<'yi'S€: 

V>tt7'J y*8B©IWifla>SB*^©S*Mr*#AH» 
*B*©»***H*K> 1 HS©ft*&£.l$M&lg£-r 

[0 0 2 2] *559J (M**4) fc,fcfttt. BX 

*««©^tt^-tn-6n«^^Tnscticj;o, it* 

□ 0 £ lsTBM»C J:«7<r ^**ll*5Sat« 
8£fc*. tt£©EHrir?r©£5lcflra&H&i;£L 

ffCJ:«Hm4tei/^JL'3'7h*!££l/fctf. 

-m. c©^-r-y^>yy-fx««ficj;*w^>7h 
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[0 0 2 3] S&IC. **fc £©*«»»«© IB* 
©flwtt«tt*>Xtt*7©2«»T*ifc«>. 

[00 24] 

mmm bit. *56«©*»(ws. 

Sfcffl Lfc**X8T#l£S*lfc*ll h 7> vX**W 

(JHI0I1) Bltt. *?6W©*1 ©**«!'«&*>* 7 
m77h 'J -v * X£JKfi**Bli©»*«J£«*'*" 
fc©T, (a) ttX^HifitfiBB. (b) tt[3l&«li£B 
*7X#^6Ji4*l©*Sl-t«^B*«*2 
j&^MJyi'XlKCEIISnTfcO. BX*«2WKtt 
ttffiS**lfiIC!6SE»3^. ±T;£l*)lCflWMa*EII 

ntv>4. j£^3£ffl*«4©X*«K«arr*** 
'J*?6*<Ktt&n. **'J*Hf6<!:M*««2|IIHCtt 

[0 0 2 5] »fil±lCtt3f*B)t«L.T^7X»*^ 

/i*»2©««9*t»isiE«anT*50. *«9©*ti*i 
ffiirtt»iBj«a8**»fSsnri»5. -ti/T. #*« 

1, 9 LT©*fi»l 0*<»AStlT 

US. fc*3. Hf©l 3ttjfe**H7'rA. 14tt«9 

[0 0 2 6] 02 (a) tt. *$ffiffl©liii*ffi«lJ£& 

3 £flH*« 4 ©£«»£ 2 * * 'J %=? 6 # 

tt. 3SIKf^'f »«IHP7 ©•WMHF*«««8nTV> 
C©X-f yfffTIt #B5«5i:li*«fi2t© 

[0 0 2 7] 02 (a) iZtsVZtfJXTomtL 

[0 0 2 8] »*M>ilHlB««*. H2 (b) C*r. 
WEHU (b) itttfcUT. «f«C 1 *»?FBT*5fc 
it). B 1 1 (b) ffl*^Tlir»f£:-r*H2©JS^2 1 
tt'J>*<Tfc«tl>. X-f 7^*?2 1 t>f >/t-^E» 
«2 2, 2 3©S*^-t>"'fXtt. -f >A-^0»»©* 
«a»ttntPltt)4#A^T»K-oJttT*5. 
tt. * : f2 1. 2 2. 2 3. 2 4©* : f-t>--fX©tt*<. 
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1 : n : n : n * n-e»J£Ufc»£Kttn= 1 ~ 1 0 
0. ■*><«!! = 2~1 Otft&ff1tmtfft#?*>*. 
[00 2 9] 03 (a) (b) RtfB4 (a) (b) C 
•f-©flS©**yj|H t €:ttffil/fc 1 B*»00lB«lfi&H£ 
*T. B3 (a) t (b) . B4 (a) t (b) tt. -t 

n-en 3 x-r *> f-m*<n»vniLm#!ktizmm% 
*uo>*. ^aa.fcoa^Hfc©^***?*** 

[00 30] mwmmt. b s o«t 5 

8H©Bii© «fc 5 lc««fcE»£fc*. 3 

x< * 7 ©bih **wr 4 *a u 

TAa-ra. (llamas) 

^*?0»^«©ttffl*fMlilJS3tl*ltf. ±E0tt • 

[0 0 3 1] *S«ttS£Lh. MUkH«©<fc7l::$jSiI 
Wtfcfctffc < fctltf, * * U *^ 6 'MO >J 7 U v =y a 

ftCJ:«Urci2. X<>y^*t*>tfJB^S:*7tt«'v 
[0 0 3 2] «-&«#&^tttbT. B6 (a) ©«fc"5 

it. *a«aos;iaflr#oiBit7'7>*>y«3mfett» 

5. S£*S0xn-f XTtt. 011 (a) CD 
MB 7 9*X4 y?H?7 7©U-^*fl5C«fc4*ffifi 
TS:«DE-r*S*7 8 fc«flS*CMJ<J»ttLTV^fc 

at. «#®»*ii*isw*fi*T4££*t«ai?&j}> 

ofc. *X9I©Jfc ; FTtt, B2 (b) ©«fc5(C. X-f y 
'J 7 3'aOI»Hlitt*ai0ftTCJL6ft« 

[0 0 3 3] Sfc. B6 (b) ©<fc5K, 
ttfc'J 7l/y>a-r$\ 'J 7 Pyi'a.r 

•f >±© * * y ** y 7 ? ->a sn* c t *tas u n 

[0 0 3 4] fc*S. B6 (b) K#lr>T, Tgtt'J7U 
? S'a/WXll. 1 ttl|I]©y7l'V>a7'f >RT* 



0. l«ffi#*#A©fc»©y7Uv>alsI»tt. (y 

[0 0 3 5] cro,t3ic**Jfi«iw«tti«. 1B*$£ 

ttflWTX'f y^JHF 7 SCttf* J: 7 C UTk»*ffl 
T. a^«^«{CLJiU»^ICtt, 7^© 
HUB©****.!***"?**. £©fc». 

I CT*8*3n**7J*t*«l;:fi«Sns. 

[0 0 3 6] **y 6 **X ?9fl?ft 

■5ct*»5. wca 1 1 (b) tc*tfca*©<k5ic. 

*«*©ftffi«*C l*cn*K»T*l»ia£8c>**? 
w-f vrtff t i «m &f «c&itt< . ;:©£*> 

tt. X-f y?*7a*7tttt*lr>tt7 y v *«»©«« 
WMISft. ±$*H*©»*ifc;LH»K> 1 K*©»* 
»*.RrlSJ£gftT * d i ft*. 

[0 0 3 7] **K«fci3HT, 7^77X->'Ja> 
»il*«fflLfcl 0-f >^^7X©TFT-LCDT© 

W, »»-HSS©»lftAttJ8t bTfc 3 0mW**t, 
fie*tttllLT. 5 0 #© 1 ®^«)4fll**«73ft:*t* 

(*tt«|2) H7tt. *56M©»2©*lfi«K:»t)57 
fx-f 7"V K »J v ^XS*ft^S«*RWr5fc»© 
<b©T. (a) 13 1 B*ffi«fi!c£^T[H]gSia. (b) it 
* =E y ffQliljBSIT« 4. 

[0038] *^s«ii. i vmmmtm 

H7 (a) ^-r«t3IC. ^t'J*T30 

tbT^ttsiiitt^fgtt/^ysrffluTv^. ^^y 

3tf^3 0©ft*»*fiEttH7 (b) t*T»0-C»0, 
»*©iS»X^^-l!T FT©y- h€r 2««iat Lfcfe 

©t»5. Bt> © 3 1 aisfi. 3 2 ttjg i y- h mm 
y-h) , 3 3tty-h««K, 3 4«jg2y-h 

. 3 5tth>*;HftttK, 36»ia-Si* 
©ffilti, 3 7 ^aiftttK, 3 8 a. 3 8b»V-X 

[0 0 3 9] #»c7)tEl»li. tt*B«)C0X^7?>y@ 

Roimii 0? gi»±©*«ttAii^«iis-r'& 
r*«>^^«. **»A@»tti o o~i o o o o#© 

LTWfflT**. iifiW^yJimi, EEPROM* 

(D-E*-7*) At. bX^y->Xt«tt**r-5tt» 
T«6t S Rtt©*^8ll*t«lJ« pI«T* 5. 

[004 0] ft*W»Ctt. B8lC5K-«\fc7C. tXr'J 

ct-cxtyairFSrfiufcu ^tyju^icinAaJB^M 
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<fl«0f3) * 1 ©SMSfllTtt. Vcoi (A3«S8) 
©*ICX«<S**A*J LTttft»»€rB»UT^**t. 
XS«*ttVref (#j&«5> W:X*L/TfcJ:K V 

m»5 tmmnms t ©«&£»;: ±4 #»«««&© 
»icei*«#©ft**Resitfc«*£«fflT*£ft*< 

[0 0 4 1] £«flMI£VcoB tVref ©PS^C 
A I COttWEftatnJtetfc*. CCDBftB. Vcoi © 

^iflic«n*«8»*5v>tt. aj^nawEwa 

[0042] >J *?©««■■ SOI 

fi*-r**f8£UTtt, ¥t$A->'J:3>, MAS' U a 

>. 7 : e;i/7rx-> 'J n snsa*. »ic*«ifi 
©»**?«. 3*7*4 »j7*i-<»Vimmmiz*T 

Tfctitf. 8BBH^cD«*t«©«:*ti o« «S*T**c 
fciWKU***. «<ST10 0flia*r*oTt>ll«*< 

^rat**.*. cna. 1 5 o*c8 

©7*o-feX±©M». *f-*ifi±©W»a<a»sn*. 

[0 0 4 3] ifc. 7*MJ>?7 7>f-I8£*&L 

jW»6*1«>. 3;fc. 02 (b) *©ilf?2 4£#«7^ 

a*ttjfieB?si«£fcL&t>©T« 

<~10#) ICttJgTSCtfc^HT**. 
OHM 4) *%U«?®U7l'?3'a*r&£ttH:. 
±»©aoa^BffilC«<t*«564tT^S7-f 

Z.ZZ.tffn&T*ft. $*©««#« 
ft (£SEE«***£*-r*B»ffi) ©&&?Bftffi# 

SttU ftBa^*©flHMMie***X.£;il:tt. HI 

**«. Muucamawmtuo. motibm* 



[0 0 4 4] *:T, ftH**»©»S7'f>SIC*7'D 

M*t|i<»n-5. T'ay^flsrt^'f^Rfcl/Cli. 10 
~2 0 0. 2£t<»45 0~1 0 0©j£««»*iJ:^. 
7"ny?{tLfc5-r >©»£#&«:, B«ffl^©Artff 
KB»**V£RttftB»a-t*fflU *fflLfc£*7 
■f >a©7"n-y^{9:«i:«^*BI(iI C^ffi*TS. £ 

[0 04 5] »ACRR**'J ft*rr* zfctt. RST 
;*nfctm«&<E,fcv>. a»T«. **b**k: br* 

«h©itian£ff7^tT, mmzwsm&suatzztifiT! 

[0 0 4 6] r©*j£Ttt. «tfB«*<* >«»©«» 

ffiftcr&-Ditta£\z\i.. »B«*T*oTt>BA-r5 

fc£*7< >»©* * 'J r-^©^tt*ttffl LT©ttR 
C±D. »Brai©KRtt*«i::«'>iiJ«tfc*. - 

7 V^^TIMI £**©«, -*>7*'J >7*B 
i*7>*8T56£-r-&*7>MXT*a. *7>h 
5X*«#V>*6l:tt. £T*»B£B*LTL$7fc«> 
K*Rfi&l3B©0*a<»H$TSfc<r>. *CT. ttRBK 

[0 0 4 7] RR**U£ISJ*tU *«*>&»«©«« 
S*81K¥HfcW&**©**ttW-£-f 6 

tl-5. ftftWtCtt, /Vy3>*©V7h7X7©*< 

tt. **Bffi©H2l«i::R^tfWiRR«*©Bffi£ 

>rrsc:ta<*n. d©»Rfii©«a«*©*<ra. « 
<t-r*;:£a<£<&K ::©«fc5fc»£, ft*«&77 
h£X7£#LTtt. ^a»B*jptf*<&^««*<# 
froTOSOT. *©««K*fT*j£i£«^©'J7l^y 
>a©m*#lJSTJf4^<!:^Bll6i:»5. 
[0 0 4 8] aS"J0V7h7X7CHLT"b. »±BT 

•E-©fi**:»srr 5 c tr»*#it-r* c £ fewnet « 

6. PDA^QAf^BS^^^Sft^Mej^ttiSICH 
UTtt, ai^«B«»CBffi© , J7Uy>'aL-r*«*#H- 
*^»»t3^ffl*LTii*. D I P-SW*©;W -y^- 

[0 0 4 9] n^tt«9©Mi^B9*iC«l>T 



(7) 



&MW8-I9420S 



£ L fcBffifcit* LT * 1 'J fc^afl^fUeS ff Att 
[0 0 5 0] «*£B«T©KJST2*£T 
*t>>&tt*ttf. *«■©»**<»<£*©?, «M«* 

»B$;K©Bffi£ H7f hrn««k u. 

(#l««5) B9»;fc*»9J©S£5©*ifiMKIM3.&7d7 
X-r 7"V h 'J 2 xiKU«ttto 1^7? ©*l& 

HKsausHra-s. 

[0 0 5 1] 4fcf> hi 6RSH«S0»-&T 

*«. a*8II±#©B*7'D;/?ft*MXNfli:Ufc 
£€r©i jSBOT'Q-yJ' (ittl~M, jttl~N) 
C3*»T*1,TIf»4. ^73 >-?««£«© VGA&1& 
©*^©*-&. M=6 4 0, N = 4 8 0i&*. 

[0 0 5 2] HffiX*|pJ©7HUX»ADRS-X i t 
BBY;&|6]©7r t U'X«ADRS-Y i £©5?j6KAN 

*D0~D3©#*©32^«CANDy-hG0ij~G3 
ijtfKttSftT^.S. ANDy-hG0ij~-G3ij©ffi 
im**:>) JfrfM 0 i j ~M 3 i J ICfcttSfl. * * U *^ 
M0ij~M3ij©ffi*tt^'f yf>i'h7>^T0 
ij~T3ij©y-h««{C»«Stl. X-f 9 
>^^^T0ij~T3ij©*>*74M»r*. XT^ 
f->^h5>^^T0ij~T3ii©V-XXttKK 
>««©-#«*§ i©*a«<i*COM lie, «i#ttB 
*««SrtbTB*©*ilP0ij~P3ijK««;£ftT 

[0 0 5 3] fc*. ^JSWO^^UIJ^ttSl©^ 
mm>fc«k5fcX*x-<-;/*fflKIBSr. 7 
*£Tt>«k^U *6«ZEEPROMTfc^<. #ttffl 

[0054] mx+mvmmttrti^n&ur,, 0 1 0 

JC^f ±5 C. P 0 C*t£LfcH**ff©ffi«* 1 i-T 
4tPltt2fl5. P2B4AS. P3H8»l:&oTH 
6. B*©tt&P 0 ij~P 3 ij©flMBtt#»««T»5 
»2©*a*ffi*COM2t»«SnTt»S. *1©# 
««ffi«C OM 1 1» 2 ©#»««fc«C OM 2 ©IBJKtt 

[0 0 5 5] #*»«!©»{£«::*©.£ 5 4^7 
H©H«r-^tt. HEX:£|6]©7r s PX«ADRS- 
X i iBffiY*|S)©7 H WXtRADR S - Y j tf»#K7 
^t 1 -* ^©^^^E'JX^MOij-MSijlcEttSn. & 

cw^a«**i«*T-e-©««*«»L«it*. 

«Ctt, ffllr»fctta©MI>lC(&Bfc-£©3!»*BE (01 
;U*Ktt-ttKttfcnTt>*TNttfiTtt± 5 V© 1 0 
VStt©*E) tfBUOStl**!. C©lB*«lcKtt& 
tlfc/t'JBKM 0 ij~M 3 i j ICioTHmHSnsX-f 
r-7>>>X*T0ij~T3ij»;:,i::>T. B#© 



SS P 0 i j ~ P 3 i j i: tt±BB»!«E#SJ DO 3 n * 

a. 

[0 0 5 6] 8£*©7*x*7>MJi'X«fi«*»l 
Ttt. r-^«Bft0»^MIPEIIS©rt»WBe*t»T 

«©fc£ic*»#©*rta<ffi*sn-o>fca<. 

Ttt. ft*©J; 5 i:«gi*}^fl:Lft<T 
©fcaiC?-**IC-£HJ«!©«ttK<E3*&fi*J«:l? 

as. «-«»*n*«*ttaifi]«s©ifi 

aEBftlCfc* *>©££*#. cn«7U y**»«B*n 
fcU8S©0«7Ltf6 0 H z iJlTOte^HiSScT+fl'fcfc 

a. mxntumxmwimo ioo»ci*eiooo 
»©ie«icfi«*n«. 

[0 0 5 7] coaa*. «Ticsttwr<b. «rfij«a± 

#©S«Ccon tt. *ttE«S£»&ft©»t*pE. 

^^dTeffftjesn, cco« = ES/d£fco, 10 
■i >^^7x©«a*^«B©«s-t-©«*tto. i~ 

0. 3jiF6«T&S. £©«**»£» fdrv . *E 
Vdrv ©X««ffTj(6tt«Sl*-S»C**Stl4«*Pco 
a tt, Pcob =Ccon • f drv • Vdrv 2 T4AStl. 
±5VP6 OHztMEftLfcJiSKteO. 1 5mW~ 
0. 4 5mW&#*C*3»feaC&.&. aiRCtt, « 

s© 'j - ?«st** * y HfS^BftiiifSrt© u -9 «* 

1 mW*S» 1 OmWSfttC/hS <» 

[0 0 5 8] sen, B*«ff ft: 
sn. *©7"ny*rt©B*««©-+8s#*n^nft& 

r>T\,*Z>Z.£\Z&r), 17*n-y*£:LTB«SEIIK:«fc* 
x>f ?*JI'#NMS*0itF&&&:S. 8£*©B»ttTC 
© J: 5 ftBflHEW*** U «fc 5 1 Lft t SWEtTOWB 

^fe^-a-r. a»Ti«B)(ffl«^fitt*^5n-5. 

[0 0 5 9] tJe*KftTtt. TFTttf©X'f y?3R^ 

iB»»S;2S:li-rB*«tt©W'<JP>'7 r-*»384r*«*. 
C©U^;P->7 h*tt±E$£$ft£B*««SS<>:© 
X^^^>yy-fX««f©»EJtT8H£$n, B*«* 
©i-tt^ftftat U^->7 r-«ttB*««»{C»*0 

[0 0 6 0] *H«WTtt. dOX'f yl-X/;* XH 

mzzzwovf? hit. ttaou-i'ffittsauTx 

-f •yf i >y»7«©aj»»cffl«T*fc«). 8$itli:0 
*n*s*^ter**. c©*j*rttttft©iB 

*©a^tt«T?tt3f>Xtt*7©2tt»T»-5fc«>. «p 



(8) 



**H¥08-1 94205 



[0 0 6 13 &*$. *«9!tt±i6LfcS*liflK:lfi£* 
[00 6 2] 

*an<5«*6tt«r*ct)itT*-6. Box, vt&m 

[0 0 6 3] *fc*«Wfc:J:*itf. Bf 
X<y?*^*MIIT6fc9&©**U* ; F*KW--0>% 

[BK©**fcR9J] 

[31] »l«DWiflfc«lto*7***7 , 7MJy*X 
S««**»ltro**«lEJ€^-r*^«lifi»DBHi:[Hl8S 
tt&B. 

[B 2 ] * 1 ®*lt*f® 1 KMMMttS-T BUM* 
0. 

[B 3 ] ft 1 ®*ltfl®S#tt*;*?la]ttMj&B. 



[B 4 ] * 1 <0*«H®»e«€:*-f ®B*f£B. 
[05] XI ®$JfcffllC&tf*eiMI*®--0l£q;? 
B. 

[0 6 ] IB 1 ffl**«K*tt5ei&«*0flS©«*ST 
B. 

[B7] ft2©**«K*to*75'7^:^7 , HJ'y*X 
SttB**ltB<Z> 1 SSHMIlfi**-r leBSB t »J * 
^©UliBWffiB. 

[B8] *2®$lKMlc&fr?*E»fl*0-ft£>K-r 
B. 

3SttA**gB© 1 7B??0«KEia*l£B. 
[B10] 1^d.;J; t;:i5tt*B*©**aRtfflE««l 
£*TB. 

(Bl 1] ^©7*7 L 4:^HJy*XS!«aa*i6 

■«^r@e«i£B. 



[«F*©R91] 


1- 


••ftlOStt 


2- 


••■MB 


3- 




4- 




5- 


-MM 


6- 




7- 


•X>f 


8- 




9- 


••*2©#5X»S 



1 ohmm 

2 l-X-f y^JlHF 

2 2,2 3-"f >n-9*=f- 
2 4 -X-f 



(Bl 0] 



(10) 



»0G¥O8-1 94205 



Vglmh 



Vglm+»- 



Vslgln) 



~4H 



[E96] 



-tf- 



Vcom- 



(0) 



/ON 



/ON 



t 

SWOFF 



-th- 



Vcom 



L 



Vgtn) 
vgbHi) 



JL 



Vref 



Vq(ih2) 



Jl 



Vg(n«#) L 



Vtfn«f*l) 



(m»n) 



r 



Vcom 



i r 



—Vrtf 



T 



T* 




(7g«ii) n 
(T9KD mm 

lb) 



[B8] 



Vcom 



D 

m 

i 



JT - 



JL 



'on* 




*0FF* 



(b) 



vg 



Vikg 



n_ 



LT 



vg 



VtiQ 



-31 



(OFF) 



"OFF* 



(OFF) 



(11) 



WH¥08- 194205 




(b) 



aearcmng r/\j ra*c 101^ 



PATENT ABSTRACTS OF JAPAN 



(11) Pub I i cat ion number : 08-194205 
(43) Date of publication of application : 30.07.1996 



(51) Int. CI. 




GOV 1/133 
G02F 1/1343 
G09G 3/36 






(21)Appl i cat ion number 


: 07-005742 


(71) Appl icant 


: TOSHIBA CORP 




(22) Date of fi I ing : 


18. 01.1995 


(72) Inventor : 


M0TAI T0H0N0BU 










SUZUKI KOHEI 





IS 



1 t-u- f 



(54) ACTIVE HATRIX TYPE DISPLAY DEVICE 
(57) Abstract: 

PURPOSE: To provide an active matrix type liquid 
crystal display device with which the reduction of 
the electric power consumption of a driver IC 
possible. 

CONSTITUTION: This active matrix type liquid 
crystal display device has pixel electrodes 2 
which are arranged in a matrix form on a first 
substrate, scanning lines 3 which are arranged in 
the horizontal direction between these pixel 
electrodes 2, signal lines 4 which are arranged in 
the vertical direction between the pixel 
electrodes 2 t memory elements 6 of a static type V 
which are respectively arranged in the respective 
intersected parts of the scanning lines 3 and the it>i 
signal lines 4 and hold the binary display signals 
from the signal lines 4 according to the scanning 
signals from the scanning lines 3, switching 
elements 7 which are connected at one-side 
terminals to the pixel electrodes 2 and at their 
other-side terminals to wirings 5 applying reference potential and are turned on 
and off by the signals held in these memory elements 6, a second substrate which is 
arranged to face the first substrate and is provided with counter electrodes 8 so 
as to face the pixel electrodes 2 and a liquid crystal layer 10 which is disposed 
between the first and second substrates. 
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* NOTICES * 

Japan Pataat Offic* is not responsible for any 
dasages causad by tha uae of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The pixel electrode arranged in the shape of a matrix on the 1st substrate, and two or more 
scanning lines arranged along with ** on the other hand on the 1st substrate, Two or more signal lines 
arranged in the orientation which crosses with the aforementioned scanning line on the 1st substrate, The 
static type memory device holding the binary status signal inputted from the aforementioned signal line 
according to the scanning signal which has been arranged, respectively and was inputted into each 
intersection of the aforementioned scanning line and the aforementioned signal line from the 
aforementioned scanning line, The switching device which turns between terminals on and off with the 
signal which it was prepared corresponding to these memory devices, respectively, and one terminal was 
connected to the aforementioned pixel electrode, was connected to the wiring whose other-end child 
gives a reference potential, and was held at the aforementioned memory device, Active matrix type 
display which opposite arrangement is carried out with the 1st substrate, and is characterized by coming 
to provide the display material layer prepared between the 2nd substrate in which the counterelectrode 
was prepared so that it might counter with the aforementioned pixel electrode, and the 1st and 2nd 
substrates. 

[Claim 2] The aforementioned display material layer is the active matrix type display of the claim 1 
publication characterized by impressing an alternating current signal to either [ at least ] the wiring 
which is liquid crystal and gives the aforementioned reference potential, or a counterelectrode. 
[Claim 3] The pixel electrode arranged in the shape of a matrix on a substrate, and two or more scanning 
lines arranged along with ** on the other hand on the aforementioned substrate, Two or more signal 
lines arranged in the orientation which crosses with the aforementioned scanning line on the 
aforementioned substrate, The memory device holding the status signal inputted from the 
aforementioned signal line according to the scanning signal which has been arranged at each intersection 
of the aforementioned scanning line and the aforementioned signal line, and was inputted from the 
aforementioned scanning line, Corresponding to these memory devices, it is prepared, respectively, and 
one terminal is connected to the aforementioned pixel electrode. It comes to provide the switching 
device from which the resistance between terminals changes with the signals which were connected to 
the wiring whose other-end child gives a reference potential, and were held at the aforementioned 
memory device. Active matrix type display characterized by blocking the aforementioned pixel 
electrode for every predetermined number, and the dimensions of the pixel electrode within this block 
differing, respectively. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] Especially this invention relates to the active matrix type display using 
switching devices, such as TFT, with respect to image display equipments, such as a liquid crystal 
display. 
[0002] 

[Prior art] In recent years, the development of the display of thin shapes, such as a liquid crystal display, 
is performed actively. Especially the demand to a display of portable [ which can be carried anywhere ], 
or a big screen is increasing, and it is asked for long-time-izing of lightweight-izing and a time, and low- 
power-ization. For that, the effect by the technique of lowering the power consumption of the display 
[ itself] other than highly-efficient- izing of the dc -battery for power is large. 

[0003] At a LCD, the luminous efficacy of the inverter for the fluorescence spool used as a backlighting, 
a light guide plate, and fluorescence spools is low, and since the effect by efficient-izing to the power 
with which the present condition is consumed with these lightings is large, there is almost no attempt of 
the power consumption reduction by enhancement of a display material or the display panel [ itself]. 
However, it is thought required to reduce the power consumption of the display panel [ itself] in the 
future. 

[0004] It is thought that the power consumption of the display panel [ itself ] is mainly dependent on the 
drive technique of a driver-IC property and a display panel, and enhancement of low-battery-izing of a 
use driver IC is advanced. However, it is not easy to reduce the power consumption of a transistor which 
takes charge of each pixel drive of a driver IC by the technique (TFT-LCD) of preparing switching 
devices, such as TFT (TFT), in the display pixel section, and repeating a picture signal a short period 
and writing it in. 

[0005] By TFT-LCD of a present 10 inch class, although a back light lighting is about [ 5W ] about 
[ 1 .5W ], in order for the power consumption of a circuit system to long-time-ize a cell operation, as for 
own power consumption of a display panel, less than [ 1 W ] and less than [ desirable / 0.2W ] in which a 
drive by the small lightweight cell is possible are demanded. The problem of this power consumption 
becomes remarkable from the penetrated type display accompanied by a lighting with the reflected type 
display accompanied by a lighting. In the display of 50cm or more of the vertical angles especially used 
for the display for an advertisement etc., consumed electric power was producing the constraint of an 
installation. 

[0006] Prating ] 1 (a) is the circuit-arrangement view showing the conventional active matrix type 
LCD. TFT 77, a pixel section electrode, etc. of the scanning line 73, the signal line 74, the common 
wiring 75, and 3 terminal switching device are created by the thin film process, and a scanning signal 
and a picture signal are respectively inputted into the scanning line 73 and the signal line 74 from a 
driver IC according to it. Here, TFT 77 into which the scanning signal was inputted will be in an ON 
state, and it is transmitted to liquid crystal 79 while the picture signal from a signal line 74 is 
accumulated at the supplementary capacity 78. When a scanning signal is not inputted, since TFT 77 
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will be in an OFF state, the picture signal impressed at the time of ON is held as it is at liquid crystal 79. 

[0007] It obtains with the signals to write in, and even if it is the same picture image, when [ required ] 
carrying out the alternating current drive of the liquid crystal material, it will be necessary to make TFT 
into an ON state by the scanning signal, and to re-write in a picture signal again, in such a LCD of 
structure. Therefore, since the driver IC for - picture signals for scanning signals which generates a 
driving signal operates continuously, power is always consumed. 

[0008] On the other hand, as shown in drawing 1 1 (b), the method of operating the 2nd switching device 
T2 is proposed by holding an analog signal to a capacitive load Cl by the 1st switching device Tl (J. 
Vanfleteren (IDRC1988, p 74-79)). However, in order not to make the ******** data further held since 
the capacity load C2 connected with the switching device T2 and this became large as the size of a 
display pixel becomes large produce change, the switching device Tl with the capacity to drive the mass 
load capacity Cl is needed. 

[0009] For example, elevation of the on resistance of T2 occurs by the threshold voltage whose capacity 
value of Cl on a design is a level decrement of the ON signal sent to T2 when Tl becomes off [ from 
ON ] to a parvus case, and the boundary voltage from which T2 will be in an ON state too much 
carrying out change with the passage of time, and the target display is not attained. In addition, large- 
sized-ization of Cl etc. will cause elevation of power consumption. The problem on these designs is 
because this element configuration consists of an analog-sample hold circuit, and it was asked for the 
display of a new configuration. 

[0010] On the other hand, in the active matrix type LCD, the method of performing the digital gradation 
display by the area modulation is proposed. This changes the dimension of each pixel electrode within a 
block, and carries out adjustable [ of the display pixel area of each block ] in digital by choosing the 
pixel which should be displayed within each block while it blocks a pixel electrode for every 
predetermined number. 

[001 1] However, by the conventional drive technique, the level shift of the pixel potential which affects 
a display performance at the time of switching occurs by the parasitic capacitance which switching 
devices, such as TFT, have. It is difficult to determine this amount of level shifts by the partition ratio of 
the switching noise charge of a parasitic capacitance and pixel electrode capacitance, for the amounts of 
level shifts to differ for every pixel electrode, when the dimensions of a pixel electrode differ, and to 
make it harmless also by adjustment of counterelectrode potential. Therefore, area gradation was 
substantially impossible. 
[0012] 

[Object of the Invention] Thus, although the method of driving it using an analog-sample hold circuit for 
a reduction of the power consumption of a driver IC rather than carrying out the direct drive of the 
switching device for supplying a signal to display material layers, such as liquid crystal, by the scanning 
line was proposed conventionally^ effect sufficient by this technique has not been attained. 
[0013] Moreover, area gradation was substantially [ difficult / it / for the level shift of the pixel potential 
by the switching noise charge to occur, for these amounts of level shifts to differ for every pixel 
electrode in the example which performs the digital gradation display by the area modulation, when the 
dimensions of a pixel electrode differ, and to make it harmless also by adjustment of counterelectrode 
potential / therefore ] impossible. 

[0014] this invention was made in consideration of the above-mentioned situation, and the place made 
into the purpose is to offer the active matrix type display which can reduce the power consumption of a 
driver IC. 

[0015] Moreover, it is in other purposes of this invention offering the active matrix type display which 
could reduce the power consumption of a driver IC and enabled the digital gradation display by the area 
modulation. 
[0016] 

[The means for solving a technical problem] In order to solve the above-mentioned technical probrem, 
this invention has adopted the following configurations. Namely, this invention (claim 1) is set to the 
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active matrix type display which prepared the switching device in each pixel by which matrix 
arrangement was earned out. The pixel electrode arranged in the shape of a matrix on the 1st substrate, 
and two or more scanning lines arranged along with ** on the other hand on the 1st substrate, Two or 
more signal lines arranged in the orientation which crosses with the aforementioned scanning line on the 
1st substrate, Thejtaric type memory device holding the binary status signal inputted from a signal line 
according to tfie scanning signal which has been arranged, respectively and was inputted into each 
intersection of the aforementioned scanning line and the aforementioned signal line from the scanning 
line, The switching device which turns between terminals on and off with the signal which it was 
prepared corresponding to these memory devices, respectively, and one terminal was connected to the 
aforementioned pixel electrode, was connected to the wiring whose other-end child gives a reference 
potential, and was held at the aforementioned memory device, Opposite arrangement is carried out with 
the 1st substrate, and it is characterized by coming to provide the display material layer prepared 
between the 2nd substrate in which the counterelectrode was prepared so that it might counter with the 
aforementioned pixel electrode, and the 1st and 2nd substrates. 
[001 7] Here, the following are raised as a desirable embodiment of this invention. 

(1) A display material layer should be liquid crystal. 

(2) The scanning line and die signal line should be arranged pixel inter-electrode. 

(3) Impress an alternating current signal to either [ at least ] the wiring which gives a reference potential, 
or a counterelectrode. 

(4) When scanning selection of the memory device connected to the same scanning line is carried out, 
let the alternating current signal impressed from a wiring or a counterelectrode be fixed potential. 

(5) The memory device holding a binary status signal should be formed of non-volatile memory. 

(6) The memory device and the switching device should be formed of TFT. 

[0018] Moreover, this invention (claim 4) is set to the active matrix type display which prepared the 
switching device in each pixel by which matrix arrangement was carried out. The pixel electrode 
arranged in the shape of a matrix on a substrate, and two or more scanning lines arranged along with ** 
on the other hand on the aforementioned substrate, Two or more signal lines arranged in the orientation 
which crosses with the aforementioned scanning line on the aforementioned substrate. The memory 
device holding the status signal inputted from a signal line according to the scanning signal which has 
been arranged at each intersection of the aforementioned scanning line and the aforementioned signal 
line, and was inputted from the scanning line, Corresponding to these memory devices, it is prepared, 
respectively, and one terminal is connected to the aforementioned pixel electrode. It connects with the 
wiring whose other-end child gives a reference potential, and it comes to provide the switching device 
from which the resistance between terminals changes with the signals held at the aforementioned 
memory device, the aforementioned pixel electrode is blocked for every predetermined number, and it is 
characterized by the dimensions of the pixel electrode within this block differing, respectively. 

(1) A display material layer should be liquid crystal. 

(2) The scanning line and the signal line should be arranged pixel inter-electrode. 

(3) A switching device should operate in the two status of turning on and off, and should be equipped 
with the drive circuit which drives two or more signal lines and scanning lines with the potential of two 
status, respectively. 

(4) The memory device, the switching device, and the drive circuit should consist of the TFT formed on 
the same substrate. 

(5) Use a memory device as an image memory of an application system. 
[0019] 

[Operation] It is not necessary to rewrite periodically until the information which should be displayed by 
the pixel changes to a degree, and according to this invention (claim 1), the status is maintained by the 
static type memory device prepared for every pixel. When the display information on a display pixel 
does not change, since rewriting of the information on a memory device is unnecessary, the power 
which becomes unnecessary to add a scanning signal and a picture signal periodically, and is consumed 
by the driver IC is reduced. 
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[0020] That is, although a great portion of power was conventionally consumed by the charge and 
discharge of a capacity load with equipment, even if a display image does not change like before in this 
invention, it is not necessary to impress the signal which the fixed period inverted to a signal line for an 
alternating current drive, and most power with which the drive circuit which drives a signal line is 
mostly consumed there for a idle state becomes so small that it can ignore. Although the power by which 
an only consumption is carried out becomes what is depended on an alternating current drive of a 
counterelectrode, this is the grade by which a flicker is not *+**ed, for example, since the low frequency 
of 60Hz or less is enough, power consumption is conventionally reduced drastically [ about 1/1000 ] 
from 1/100 of the driving method. 

[0021] Moreover, since the static type is used as a memory device, the big switching device with the 
capacity to drive a mass load capacity and this is not needed, and it is effective in the reduction of power 
consumption also from this point. Furthermore, although it was difficult to extend the signal rewriting 
period to a pixel from the off property of a switching device, or a constraint of flicker **** in the former 
in the case of the LCD, it is enabled to extend the rewriting period of all display pixels, and 1 -pixel 
rewriting time with the equipment of this invention. 

[0022] Moreover, according to this invention (claim 4), a pixel electrode is blocked for every 
predetermined number, and when the dimensions of the pixel electrode within the block differ, 
respectively, the digital multi-gradation display by the area modulation becomes easy as 1 block. 
Although the level shift of the pixel potential by die switching noise charge occurred as mentioned 
above when it was going to carry out an area modulation display in this way by the conventional driving 
method, in this invention, the level shift by this switching noise charge disappears the first stage after a 
switching end through the leakage resistance of photoelectrical transducer material, such as liquid 
crystal. For this reason, a display performance is not affected and the digital multi-gradation display by 
the area modulation is possible. 

[0023] Furthermore, since the 1 -pixel display status of photoelectrical transducer material, such as liquid 
crystal, is in ON or two off status, also in the time of a halftone display, an angle of visibility is large 
and the very good display quality which display unevenness does not have, either is obtained. 
[0024] 

[Example] The LCD which created the example of this invention hereafter using the TFT formed at the 
thin film process adapting well-known semiconductor technique is explained as an example. 
(Example I) Drawing 1 shows the basic configuration of the active matrix type LCD concerning the 1st 
example of this invention, (a) is an element structure-section view and (b) is a circuit-arrangement view. 
The pixel electrode 2 is arranged in the shape of a matrix on the 1st substrate 1 which consists of glass 
etc., between the pixel electrodes 2, the scanning line 3 is arranged at a space longitudinal direction, and 
the signal line 4 is arranged in the vertical orientation. Moreover, the reference line 5 is arranged in 
parallel with the scanning line 3. The memory device 6 later mentioned to the intersection of the 
scanning line 3 and the signal line 4 is formed, and the switching device 7 is formed between the 
memory device 6 and the pixel electrode 2. 

[0025] Opposite arrangement of the 2nd substrate 9 which carries out predetermined ****** on a 
substrate 1, and consists of glass etc. is carried out, and the counterelectrode 8 is formed in the opposite 
side of a substrate 9. And the liquid crystal layer 10 as a display material layer is enclosed between each 
substrate 1 and 9. In addition, as for a scanning-line driver and 14, 13 in drawing is [ a signal-line driver 
and 15 ] reference-line drivers. 

[0026] Prawipg I (a) is the circuit diagram showing the 1 pixel section configuration of this example. 
The binary data-hold memory device 6 is connected to the intersection of the scanning line 3 formed in 
the shape of a matrix, and the signal line 4, and the output section which outputs the information 
currently held is prepared in this memory device 6. The control terminal of 3 terminal switching device 
7 is connected to the output section. This switching device 7 controls the resistance between a reference 
line 5 and the pixel electrode 2, and is adjusting the bias status of the liquid crystal layer 10. 
[0027] It can consider, the memory circuit, i.e., the static type memory device, of the type which carried 
out positive feedback, using a two step inverter as an example of the memory device in drawing 2 (a). 
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This circuit is not enough as the off property of a transistor, and it has in it the characteristic feature 
whose implementation is possible as an element for analog signals with the transistor element which 
cannot be used. 

[0028] Concrete circuit arrangement are shown in drawing 2 (b). Since capacity CI is unnecessary, the 
element 21 of drawing 2 corresponding to the element Tl of drawing 1 1 (b) as compared with 
aforementioned drawing 1 1 (b) may be small. Each element size of a switching device 21 and the 
inverter-circuit sections 22 and 23 can be designed by the same view as optimum number-of-stages ratio 
n of the inverter-circuit section. Specifically, when the ratio of the element size of elements 21, 22, 23, 
and 24 specifies by 1 :n:nm*n, n~l-100 and **♦*♦♦*• n=2-10 are good design conditions. 
[0029] The example of circuit arrangement of the 1 pixel section which used other memory devices for 
drawing 3 (a), (b), and drawing 4 (a) and (b) is shown. Drawing 3 (a), (b), and drawing 4 (a) and (b) 
show the example of a configuration from which the connection position of 3 terminal switching device 
is different, respectively. Since the element number which a display pixel constitutes from structure 
conventionally increases, although optical use luminous efficacy decreases in a penetrated type display 
device, since a memory device etc. can be formed in the bottom of a reflector, a fall of the optical use 
luminous efficacy by this display device is not produced by the reflected type LCD. 
[0030] A drive wave serves as a line sequential drive like a drive of the conventional LCD like drawing 
5 . A sequential-scanning pulse is impressed to the scanning line 3, and the signal which controls 
opening and closing of a switching device 7 is inputted into the memory device 6 synchronized with this 
through a signal line 4. On the other hand, an alternating current signal is inputted into a common 
electrode (counterelectrode 8). If the conditions of the ratio of the resistance of a liquid crystal material 
and the resistance of a switching device are satisfied as above-mentioned, a good display will be attained 
by above-mentioned circuit and drive. 

[0031] If change of this equipment is lost to a display image like a static image on an ideal, the 
refreshment to a memory device 6 is unnecessary. However, like drawing 5 , by the drive by the simple 
square-wave input, since the liquid crystal potential by the side of a switch is fixed by one of the 
potential status of the high potential of an alternating current driving signal, or low potential when a 
switch changes from an ON state to an OFF state, a direct-current-voltage component will be applied to 
the liquid crystal section. Therefore, in order to improve a display performance, it will be necessary to 
prepare the refreshment term for a liquid crystal potential setup in case a switch changes to an OFF state. 

[0032] As easiest technique, there is a method of preparing a blanking term between the alternating 
current signals of a common electrode like drawing 6 (a). In the device of a conventional type, since 
parallel connection of the capacity 78 which guarantees the potential fall by the liquid crystal 79 of 
drawing 1 1 (a) or the leakage current of a switching device 77 was carried out to liquid crystal capacity, 
it was not easy to shorten the write-in time of a signal. Like drawing 2 (b), it accepts and comes out, and 
for a certain reason, the time of refreshment is shorter than the scan time which is spent for the signal for 
gate opening and closing of a switching device 21 and which is looked at by the element of a 
conventional type, and can be managed with the element of this invention. 

[0033] Moreover, like drawing 6 (b), not all pixels are refreshed continuously but it is also possible to 
divide the time of the line to refresh and to insert between the liquid crystal driving signals which are 
rectangle signals. Although it is desirable that the memory on [ all ] a line is refreshed as for the 
inserting method when it sees in fixed time, it is also possible to attach and refresh weight on the display 
line which is the fixed position of a scan line, and corresponds when the display screen changes ( for 
example, when the amount of blink display is a fixed position). 

[0034] In addition, in drawing 6 (b), Tg is refreshment pulse width, 1 is 1 time of the number of 
refreshment lines, and the number of times of refreshment for I screen rewriting is defined by the 
(number of gate lines) / 1. 

[0035] Thus, since according to this example the static type memory device 6 is formed for even pixel 
and it is made to drive a switching device 7 for the storage information on this element 6, when j :i splay 
information does not change, rewriting of the information on a memory device 7 is unnecessary ; r this 
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reason, the power which becomes unnecessary to add a scanning signal and a picture signal periodically, 
and is consumed by the driver IC is reduced sharply. 

[0036] Moreover, since a memory device 6 is a static type, the big switching device Tl which has the 
capacity to drive the mass load capacity CI and this, like before shown in aforementioned drawing 1 1 
(b) is not needed, and it is effective in the reduction of power consumption also from this point. 
Furthermore, in this example, the off property of a switching device or a constraint of flicker **** is 
suppressed, and it is enabled to extend the rewriting period and the 1 -pixel rewriting time which are all 
display pixels. 

[0037] die status that the power consumption trial calculation by TFT-LCD of the 10 inch class which 
used the amorphous silicon thin film does not rewrite the display screen in this example — lOmW and 
per second - a stroke - large low-power-ization of 1/50 was [ less than 30mW and the former / as 
rewriting status of a field ] realizable 

(Example 2) Drawing 7 is for explaining the active matrix type LCD concerning the 2nd example of this 
invention, and the circuit diagram in which (a) shows a 1 pixel section configuration, and (b) are the 
structure-section views of a memory device. 

[0038] Fundamentally, although this example is the same as that of the 1st example, as shown in 
drawing 7 (a) f non-volatile memory rewritable as a memory device 30 is used for it. The concrete 
configuration of a memory device 30 is as being shown in drawing 7 (b), and makes the gate of usual 
reverse stagger type TFT two-layer structure. 3 1 in drawing - a substrate and 32 - for the 2nd gate 
(floating gate) and 35, a tunnel insulator layer and 36 are [ the 1st gate (control gate) and 33 / a gate 
insulator layer and 34 / a protection insulator layer, and 38a and 38b of barrier layers, such as a-Si, and 
37 ] source drain electrodes 

[0039] The number of times of rewriting is 107 which is the standard of the number of times of 
switching of a drive conventionally. Although it is an ideal to satisfy the rewriting operation more than a 
time, if it is the display with which a still picture display serves as a subject, the number of times of 
rewriting can decrease 100 - 1/10000, and can be used as a memory device of this display. Although the 
above-mentioned memory device serves as EEPROM configuration, it can constitute the display with it. 
[ same when the electric-field-dielectric constant curve (D-E curve) of dielectric materials consists of a 
material which has a property in a hysteresis ] 

[0040] Specifically, as shown in drawing 8 , a memory device is created by using the dielectric materials 
which have a hysteresis as a gate insulator layer, it is controlling the voltage between terminals applied 
to a memory device, and a reset of a memory device and the signal writing of memory are performed. 
As shown in drawing, in addition to the technique of connecting TFT 7 to a memory device, connection 
of a memory device is also possible by enhancement of a driving signal to the direct presentation 
electrode. 

(Example 3) Although an alternating current signal is inputted only into Vcom (common electrode 8) 
and the liquid crystal material is driven in the 1st example, you may input an alternating current signal 
into Vref side (reference line 5). When an alternating current signal is inputted into Vref, change of the 
common electrode potential by the joint capacity of a reference line 5 and the common electrode 8 is 
observed through the liquid crystal layer 10. It is also possible for there to be a method of using the 
signal which reversed the sign of a driving signal every reference line 5, and to carry out the period of an 
alternating current driving signal for every scan time further as a cure of this change. 
[0041] On the other hand, it is Vcom about an alternating current signal. Vref It inputs into both, and 
driving is also possible and low-battery-ization of the driver IC for driving signals of it is attained. This 
drive is Vcom. As compared with the case where an alternating current drive is carried out, the amount 
of currents which flows to one output terminal of a driver IC, or the voltage outputted becomes low, and 
it is enabled to lower the power which a driver IC consumes. 

[0042] As a material which constitutes the barrier layer of the memory device in each example, although 
single crystal silicon, polycrystal silicon, and an amorphous silicon can be considered, if especially the 
display device of this structure is an element which can operate 3 terminal switching device, the ratio of 
the resistance at the time of opening and closing is 105. Although it is desirable that it is about [ twice ], 
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even if it is about 100 times at the lowest, it is thought that enforcement is possible. Use of the 
amorphous silicon by which this was ****ed less than [ an organic material, the low temperature of 
about 1 SO degrees C, or it ] in the barrier layer also comes to be considered, and the constraint on the 
process of each material and the constraint on element structure are eased 
[0043] Moreover, with the element which reduced the phot ******** fee process, even if it is the 
element of the switch property with the former inadequate as a display device, a still high contrast 
display is obtained. Moreover, a miniaturization of a size is realizable by carrying out enhancement of 
the element 24 in drawing 2 (b) in a performance by technique, such as various annealing. It is also 
possible to set it as the alternating current signal by the side of the long period by which a flicker is 
seldom ****ed (- 10 seconds) on the other hand, if an electro-optics-material property does not usually 
carry out a degradation with the passage of time in the use domain in the liquid crystal of a display 
material. 

(Example 4) The technique refreshed for a memory device is making a weighting the line which change 
has generated in the display screen as above-mentioned, and it has realized stopping other power 
consumption for a still picture display. Although this drive technique can constitute a part for a 
mechanical component from enhancement of the conventional line sequential drive (the driving method 
which scans a scanning wiring sequentially), it is necessary to cany out the scan of the scanning wiring 
corresponding to the recognized animation fraction. Although it becomes low-power-ization to 
recognize an animation fraction correctly and to rewrite the signaling information of only the animation 
section from the effect of decreasing the number of scanning wirings simply, constituting of drive IC 
becomes complicated and elevation of power consumption will be caused on the contrary. 
[0044] Then, a reduction of the power consumption of total drive IC can be aimed at by blocking the 
number of specification lines of the animation display section, the number of lines to block ****** - 
10-200 - the number of scanning lines of 50-100 is desirably good The specification technique of the 
blocked line prepares an image memory in the input section of a picture signal, and outputs the block 
position and signal of the scan line section which detected and detected the animation fraction to drive 
IC. On the basis of this output, signal supply to the memory device corresponding to the animation 
display fraction is performed. 

[0045] The power consumption of the memory to which having an image memory outside corresponds 
must be reduced compared with the power consumption of this display device. In an ideal, although it is 
necessary to have an image memory for every display pixel, an animation is simply detectable by 
performing the comparison with the pre-count data which have memorized the status signal of the same 
scan line, for example a fixed period or after sampling all one by one and counting a binary information. 

[0046] Although it cannot recognize by this technique even if it is animation display when the total 
whose display pixel is an ON state is the same, in addition to above-mentioned technique, the decrement 
of the error of an animation recognition is sharply attained by the comparison which uses the sum of the 
blocked memory data of the scan line section. On the other hand, the count mistake generated in the 
thump ****** section and the counter section poses a problem by this counter formula. When there are 
many count mistakes, in order to recognize all to be an animation, the effect of this configuration circuit 
cannot be expected. Then, this problem is solvable by taking a count error into consideration beforehand 
at the time of a comparison. 

[0047] How to make the weighting of a semipermanent display display as simplification technique is 
also considered in the configuration of the animation detecting element which acquires the information 
on an animation from an image memory and this memory information. Specifically, many of software of 
a personal computer etc. has the screen of the object for selection, or a functional display in many cases 
among the circumference section of the display screen. Many of screen display for this selection does 
not change in many cases. In such a case, since the field which does not have much animation display is 
beforehand known to typical software, it is enabled to lower the weighting of the refreshment of a 
scanning signal to the field. 

[0048] When the viewing area with the high probability which is a still picture exists also about 
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individual software, it also becomes possible to carry out a weighting by an user specifying the field. 
The technique of operation screens, such as PDA, preparing for the display side beforehand the 
weighting for which a screen is refreshed partly about the device which can to some extent be predicted, 
and specifying with switches, such as DIP-SW, is also possible. 

[0049] Moreover, also in operation screens, such as a measuring equipment, etc., the field where the 
display status of a screen changes frequently becomes main [ the fraction of the menu which carries out 
the fraction which displays a measurement result, and operation guidance ]. In addition, since these 
measuring instruments etc. understand beforehand that only a display of a measurement result changes 
when an user does not operate a control panel, they will scan the screen corresponding to the fraction of 
a measurement result display, and should just perform signal supply to a memory device. 
[00S0] Also in this case, it can correspond by setup by the side of display. What is necessary is just to 
arrange the screen of animation display so that an animation display fraction may concentrate on the 
scan line which specialization followed since the effect of this equipment will become high, if there are 
few lines scanned by animation display still finely. 

(Example 5) Drawing 9 is the 1 -block outline circuit-arrangement view of the active matrix type LCD 
concerning the 5 th example of this invention. 

[005 1 ] Here, it is in the case of a 4 bit 1 6 gradation display. The block (i 1 -M, j 1 -N) of ij position when 
making the pixel block count of the whole display into MxN piece is shown. In a display of mainstream 
VGA specification, it is set to M= 640 and N= 480 with a personal computer now. 
[0052] The AND gate Gij is formed in the intersection of address-line ADRS-Xi of the orientation of 
screen X, and address-line ADRS-Yi of the orientation of screen Y, and AND-gate GOij - G3 ij are 
formed in each intersection of the output and four image data lines D0-D3. The output of AND-gate 
GOij - G3 ij is connected to memory device M0ij-M3ij, it connects with the gate electrode of switching- 
transistor T0ij-T3ij, and the output of memory device M0ij-M3ij controls turning on and off of 
switching-transistor T0ij-T3ij. Another side is connected to 1st common potential line COM 1 through 
the pixel electrode at liquid crystal P0ij-P3ij of a pixel for either the source of switching-transistor TOij- 
T3ij, or the drain electrode. 

[0053] In addition, not only a static type but a dynamic type which was used in the 1st example is 
sufficient as the memory device of this example, EEPROM is further sufficient as it and it can use 
various kinds of formulae. 

[0054] If area of the pixel electrode corresponding to PO is set to 1 as the area of a pixel electrode 
differs, respectively and is shown in drawing 10 , twice and P2 have increased 4 times and P3 has 
increased [ PI ] 8 times. The other end of liquid crystal P0ij-P3ij of a pixel is connected to 2nd common 
potential line COM2 which is a common electrode. Between 1st common potential line COM1 and 2nd 
common potential line COM2, the liquid crystal drive power DRV of an alternating current is 
connected. 

[0055] An operation of this example is as follows. Both 4-bit image data continues holding the status 
until address-line ADRS-Yj of address-line ADRS-Xi of the orientation of screen X and the orientation 
of screen Y is memorized by active time memory device M0ij-M3ij and is next chosen again. Although 
fixed alternating voltage (for example, TN liquid crystal currently used for general present **5 voltage 
of 10V amplitude of V) required for a drive of the used liquid crystal is impressed to a counterelectrode 
It is controlled [ by which the above-mentioned driver voltage is impressed to liquid crystal P0ij-P3ij of 
a pixel / or or ] by switching-transistor T0ij-T3ij restricted by this memory circuit M0ij-M3ij prepared 
for every pixel whether impression is carried out, and the desired display status is maintained. 
[0056] Although a great portion of power was consumed by the charge and discharge of the internal 
equivalent capacity of a data-line drive circuit or a control circuit, or a data-line wiring capacity load, the 
high-speed charge and discharge of counterelectrode capacity, etc. in the conventional active matrix 
LCD Even if a display image does not change like before, it is not necessary to impress the signal which 
the fixed period inverted to the data line for an alternating current drive, and in this example, most 
power with which a data-line drive circuit and a control circuit are mostly consumed there for a idle state 
becomes so small that it can ignore. Although the power by which an only consumption is carried out 
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becomes what is depended on a direct-current drive of a counterelectrode, this is the grade by which a 
flicker is not ♦***ed, for example, since the low frequency of 60Hz or less is enough, power 
consumption is conventionally reduced by 1/100 to about 1/1000 of the driving method. 
[0057] This ground is explained below. Capacity Ccom of the whole counterelectrode It determines 
mostly by dielectric constant [ of electrode area S and liquid crystal ] epsilon, and gap d, and is set to 
Ccom =epsilonS/d, and, in the case of the LCD of a 10 inch class, the capacity is about 0. 1 -0.3 micro F. 
They are frequency fdrv and voltage Vdrv about this capacity. Power Pcom consumed by carrying out 
charge and discharge by alternating voltage Pcom =Ccom, fdrv, and Vdrv 2 It is given, and when it 
drives by 60Hz **5 V, it is set very much to 0. 1 SmW - 0.45mW to a parvus thing. In fact, although the 
power consumption by the leakage current in the leakage resistance and memory circuit of liquid crystal, 
or a drive circuit is added to it, the power consumption as whole is still stopped small about several 
lOmW from lmW. 

[0058] Furthermore, a pixel electrode is blocked for every predetermined number, and when the 
dimensions of the pixel electrode within the block differ, respectively, the digital multi-gradation display 
by the area modulation becomes easy as 1 block. The following problems when carrying out such an 
area modulation display by the conventional driving method do not occur, but very high-definition 
display quality is obtained. 

[0059] Although the level shift of the pixel potential which affects a display performance at the time of 
switching occurred by the drive conventionally by the parasitic capacitance which switching devices, 
such as TFT, have, when this amount of level shifts is determined by the partition ratio of the switching 
noise charge of the above-mentioned parasitic capacitance and pixel electrode capacitance and the 
dimensions of a pixel electrode differed, the amount of level shifts was difficult to differ for every pixel 
electrode and to make it harmless also by adjustment of counterelectrode potential, and area gradation 
was substantially impossible. 

[0060] In this example, since the level shift by this switching noise charge disappears the first stage after 
a switching end through the leakage resistance of liquid crystal, it does not affect a display performance 
and the digital multi-gradation display by the area modulation is possible for it. Moreover, by this 
technique, since it is in ON or two off status in the state of a 1 -pixel display of liquid crystal, also in the 
time of a halftone display, an angle of visibility is large and the very good display quality which neither 
display unevenness nor a flicker also has is obtained. 

[0061] In addition, this invention is not limited to each example mentioned above. In the example, 
although liquid crystal was used as a display material layer, not only this but other materials can be 
used. For example, applying to EL, a plasma display, etc. is possible. Moreover, in the case of liquid 
crystal, it is possible not only a reflected type but to apply to a penetrated type. In addition, in the 
domain which does not deviate from the summary of this invention, it can deform variously and can 
carry out. 
[0062] 

[Effect of the invention] Since the memory device of the static type for controlling a switching device 
for every pixel is provided according to this invention as explained in full detail above, the power which 
becomes unnecessary to add a scanning signal and a picture signal periodically, and is consumed by the 
driver IC can be reduced. Therefore, miniaturization of the power unit of a conventional type or time 
extension of a charged type power unit is enabled. 

[0063] Moreover, since the memory device for controlling a switching device for every pixel is prepared 
in the formula which blocks for every pixel of a predetermined number and performs a gradation display 
according to this invention, it is enabled to be able to suppress the level shift by the switching noise 
charge, and to be able to reduce the power consumption of a driver IC, and to perform the digital 
gradation display by the area modulation. 
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TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to the active matrix type display using 
switching devices, such as TFT, with respect to image display equipments, such as a liquid crystal 
display. 
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PRIOR ART 



[Prior art] In recent years, the development of the display of thin shapes, such as a liquid crystal display, 
is performed actively. Especially the demand to a display of portable [ which can be carried anywhere ], 
or a big screen is increasing, and it is asked for long-time-izing of lightweight-izing and a time, and low- 
power-ization. For that, the effect by the technique of lowering the power consumption of the display 
[ itself] other than highly-efficient-izing of the dc-battery for power is large. 

[0003] At a LCD, the luminous efficacy of the inverter for the fluorescence spool used as a backlighting, 
a light guide plate, and fluorescence spools is low, and since the effect by efficient-izing to the power 
with which the present condition is consumed with these lightings is large, there is almost no attempt of 
the power consumption reduction by enhancement of a display material or the display panel [ itself]. 
However, it is thought required to reduce the power consumption of the display panel [ itself] in the 
future. 

[0004] It is thought that the power consumption of the display panel [ itself] is mainly dependent on the 
drive technique of a driver-IC property and a display panel, and enhancement of low-battery-izing of a 
use driver IC is advanced. However, it is not easy to reduce the power consumption of a transistor which 
takes charge of each pixel drive of a driver IC by the technique (TFT-LCD) of preparing switching 
devices, such as TFT (TFT), in the display pixel section, and repeating a picture signal a short period 
and writing it in, 

[0005] By TFT-LCD of a present 10 inch class, although a back light lighting is about [ 5W ] about 
[ l.SW ], in order for the power consumption of a circuit system to long-time-ize a cell operation, as for 
own power consumption of a display panel, less than [ 1 W ] and less than [ desirable / 0.2 W ] in which a 
drive by the small lightweight cell is possible are demanded. The problem of this power consumption 
becomes remarkable from the penetrated type display accompanied by a lighting with the reflected type 
display accompanied by a lighting. In the display of 50cm or more of the vertical angles especially used 
for the display for an advertisement etc., consumed electric power was producing the constraint of an 
installation. 

[0006] Drawing 1 1 (a) is the circuit-arrangement view showing the conventional active matrix type 
LCD. TFT 77, a pixel section electrode, etc. of the scanning line 73, the signal line 74, the common 
wiring 75, and 3 terminal switching device are created by the thin film process, and a scanning signal 
and a picture signal are respectively inputted into the scanning line 73 and the signal line 74 from a 
driver IC according to it. Here, TFT 77 into which the scanning signal was inputted will be in an ON 
state, and it is transmitted to liquid crystal 79 while the picture signal from a signal line 74 is 
accumulated at the supplementary capacity 78. When a scanning signal is not inputted, since TFT 77 
will be in an OFF state, the picture signal impressed at the time of ON is held as it is at liquid crystal 79. 

[0007] It obtains with the signals to write in, and even if it is the same picture image, when [ required ] 
carrying out the alternating current drive of the liquid crystal material, it will be necessary to make TFT 
into an ON state by the scanning signal, and to re-write in a picture signal again, in such a LCD of 
structure. Therefore, since the driver IC for - picture signals for scanning signals which generates a 
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driving signal operates continuously, power is always consumed. 

[0008] On the other hand, as shown in drawing 1 1 (b), the method of operating the 2nd switching device 
T2 is proposed by holding an analog signal to a capacitive load CI by the 1st switching device Tl (J, 
Vanfleteren (IDRC1988, p 74-79)). However, in order not to make the data further held since 

the capacity load C2 connected with the switching device T2 and this became large as the size of a 
display pixel becomes large produce change, the switching device Tl with the capacity to drive the mass 
load capacity CI is needed 

[0009] For example, elevation of the on resistance of T2 occurs by the threshold voltage whose capacity 
value of CI on a design is a level decrement of the ON signal sent to T2 when Tl becomes off [ from 
ON ] to a parvus case, and the boundary voltage from which T2 will be in an ON state too much 
carrying out change with the passage of time, and the target display is not attained. In addition, large- 
sized-ization of CI etc. will cause elevation of power consumption. The problem on these designs is 
because this element configuration consists of an analog-sample hold circuit, and it was asked for the 
display of a new configuration. 

[0010] On the other hand, in the active matrix type LCD, the method of performing the digital gradation 
display by the area modulation is proposed. This changes the dimension of each pixel electrode within a 
block, and carries out adjustable [ of the display pixel area of each block ] in digital by choosing the 
pixel which should be displayed within each block while it blocks a pixel electrode for every 
predetermined number. 

[001 1] However, by the conventional drive technique, the level shift of the pixel potential which affects 
a display performance at the time of switching occurs by the parasitic capacitance which switching 
devices, such as TFT, have. It is difficult to determine this amount of level shifts by the partition ratio of 
the switching noise charge of a parasitic capacitance and pixel electrode capacitance, for the amounts of 
level shifts to differ for every pixel electrode, when the dimensions of a pixel electrode differ, and to 
make it harmless also by adjustment of counterelectrode potential. Therefore, area gradation was 
substantially impossible. 
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EFFECT OF THE INVENTION 



[Effect of the invention] Since the memory device of the static type for controlling a switching device 
for every pixel is provided according to this invention as explained in full detail above, the power which 
becomes unnecessary to add a scanning signal and a picture signal periodically, and is consumed by the 
driver IC can be reduced. Therefore, miniaturization of the power unit of a conventional type or time 
extension of a charged type power unit is enabled. 

[0063] Moreover, since the memory device for controlling a switching device for every pixel is prepared 
in the formula which blocks for every pixel of a predetermined number and performs a gradation display 
according to this invention, it is enabled to be able to suppress the level shift by the switching noise 
charge, and to be able to reduce the power consumption of a driver IC, and to perform the digital 
gradation display by the area modulation. 
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TECHNICAL PROBLEM 



[Object of the Invention] Thus, although the method of driving it using an analog-sample hold circuit for 
a reduction of the power consumption of a driver IC rather than carrying out the direct drive of the 
switching device for supplying a signal to display material layers, such as liquid crystal, by the scanning 
line was proposed conventionally, effect sufficient by this technique has not been attained. 
[0013] Moreover, area gradation was substantially [ difficult / it / for the level shift of the pixel potential 
by the switching noise charge to occur, for these amounts of level shifts to differ for every pixel 
electrode in the example which performs the digital gradation display by the area modulation, when the 
dimensions of a pixel electrode differ, and to make it harmless also by adjustment of counterelcctrode 
potential / therefore ] impossible. 

[0014] this invention was made in consideration of the above-mentioned situation, and the place made 
into the purpose is to offer the active matrix type display which can reduce the power consumption of a 
driver IC. 

[0015] Moreover, it is in other purposes of this invention offering the active matrix type display which 
could reduce the power consumption of a driver IC and enabled the digital gradation display by the area 
modulation. 
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MEANS 



[The means for solving a technical problem] In order to solve the above-mentioned technical probrem, 
this invention has adopted the following configurations. Namely, this invention (claim 1) is set to the 
active matrix type display which prepared the switching device in each pixel by which matrix 
arrangement was carried out The pixel electrode arranged in the shape of a matrix on the 1st substrate, 
and two or more scanning lines arranged along with ** on the other hand on the 1st substrate, Two or 
more signal lines arranged in the orientation which crosses with the aforementioned scanning line on the 
1st substrate, The static type memory device holding the binary status signal inputted from a signal line 
according to the scanning signal which has been arranged, respectively and was inputted into each 
intersection of the aforementioned scanning line and the aforementioned signal line from the scanning 
line, The switching device which turns between terminals on and off with the signal which it was 
prepared corresponding to these memory devices, respectively, and one terminal was connected to the 
aforementioned pixel electrode, was connected to the wiring whose other-end child gives a reference 
potential, and was held at the aforementioned memory device, Opposite arrangement is carried out with 
the 1st substrate, and it is characterized by coming to provide the display material layer prepared 
between the 2nd substrate in which the counterelectrode was prepared so that it might counter with the 
aforementioned pixel electrode, and the 1st and 2nd substrates. 
[0017] Here, the following are raised as a desirable embodiment of this invention. 

(1) A display material layer should be liquid crystal. 

(2) The scanning line and the signal line should be arranged pixel inter-electrode. 

(3) Impress an alternating current signal to either [ at least ] the wiring which gives a reference potential, 
or a counterelectrode. 

(4) When scanning selection of the memory device connected to the same scanning line is carried out, 
let the alternating current signal impressed from a wiring or a counterelectrode be fixed potential. 

(5) The memory device holding a binary status signal should be formed of non- volatile memory. 

(6) The memory device and the switching device should be formed of TFT. 

[0018] Moreover, this invention (claim 4) is set to the active matrix type display which prepared the 
switching device in each pixel by which matrix arrangement was carried out. The pixel electrode 
arranged in the shape of a matrix on a substrate, and two or more scanning lines arranged along with ** 
on the other hand on the aforementioned substrate, Two or more signal lines arranged in the orientation 
which crosses with the aforementioned scanning line on the aforementioned substrate, The memory 
device holding the status signal inputted from a signal line according to the scanning signal which has 
been arranged at each intersection of the aforementioned scanning line and the aforementioned signal 
line, and was inputted from the scanning line, Corresponding to these memory devices, it is prepared, 
respectively, and one terminal is connected to the aforementioned pixel electrode. It connects with the 
wiring whose other-end child gives a reference potential, and it comes to provide the switching device 
from which the resistance between terminals changes with the signals held at the aforementioned 
memory device, the aforementioned pixel electrode is blocked for every predetermined number, .tnd it is 
characterized by the dimensions of the pixel electrode within this block differing, respectively. 
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(1 ) A display material layer should be liquid crystal. 

(2) The scanning line and the signal line should be arranged pixel inter-electrode. 

(3) A switching device should operate in the two status of turning on and oft and should be equipped 
with the drive circuit which drives two or more signal lines and scanning lines with the potential of two 
status, respectively. 

(4) The memory device, the switching device, and the drive circuit should consist of the TFT formed on 
the same substrate. 

(5) Use a memory device as an image memory of an application system. 
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OPERATION 



[Operation] It is not necessary to rewrite periodically until the information which should be displayed by 
the pixel changes to a degree, and according to this invention (claim 1), the status is maintained by the 
static type memory device prepared for every pixel. When the display information on a display pixel 
does not change, since rewriting of the information on a memory device is unnecessary, the power 
which becomes unnecessary to add a scanning signal and a picture signal periodically, and is consumed 
by the driver IC is reduced. 

[0020] That is, although a great portion of power was conventionally consumed by the charge and 
discharge of a capacity load with equipment, even if a display image does not change like before in this 
invention, it is not necessary to impress the signal which the fixed period inverted to a signal line for an 
alternating current drive, and most power with which the drive circuit which drives a signal line is 
mostly consumed there for a idle state becomes so small that it can ignore. Although the power by which 
an only consumption is carried out becomes what is depended on an alternating current drive of a 
counterelectrode, this is the grade by which a flicker is not ****ed, for example, since the low frequency 
of 60Hz or less is enough, power consumption is conventionally reduced drastically [ about 1/1000 ] 
from 1/100 of the driving method. 

[0021] Moreover, since the static type is used as a memory device, the big switching device with the 
capacity to drive a mass load capacity and this is not needed, and it is effective in the reduction of power 
consumption also from this point. Furthermore, although it was difficult to extend the signal rewriting 
period to a pixel from the ofT property of a switching device, or a constraint of flicker **** in the former 
in the case of the LCD, it is enabled to extend the rewriting period of all display pixels, and 1 -pixel 
rewriting time with the equipment of this invention. 

[0022] Moreover, according to this invention (claim 4), a pixel electrode is blocked for every 
predetermined number, and when the dimensions of the pixel electrode within the block differ, 
respectively, the digital multi-gradation display by the area modulation becomes easy as 1 block. 
Although the level shift of the pixel potential by the switching noise charge occurred as mentioned 
above when it was going to carry out an area modulation display in this way by the conventional driving 
method, in this invention, the level shift by this switching noise charge disappears the first stage after a 
switching end through the leakage resistance of photoelectrical transducer material, such as liquid 
crystal. For this reason, a display performance is not affected and the digital multi-gradation display by 
the area modulation is possible. J 
[0023] Furthermore, since the 1-pixel display status of photoelectrical transducer material, such as liquid 
crystal, is in ON or two ofT status, also in the time of a halftone display, an angle of visibility is large 
and the very good display quality which display unevenness does not have, either is obtained. 
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http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi^ejje 6/24/02 



rage i kji u 



* NOTICES • 

Japan Patent Office is not responsible for any 
daaagaa causad by thm uaa of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] The LCD which created the example of this invention hereafter using the TFT formed at the 
thin film process adapting well-known semiconductor technique is explained as an example. 
(Example 1) Drawing 1 shows the basic configuration of the active matrix type LCD concerning the 1st 
example of this invention, (a) is an element structure-section view and (b) is a circuit-airangement view. 
The pixel electrode 2 is arranged in the shape of a matrix on the 1st substrate 1 which consists of glass 
etc., between the pixel electrodes 2, the scanning line 3 is arranged at a space longitudinal direction, and 
the signal line 4 is arranged in the vertical orientation. Moreover, the reference line 5 is arranged in 
parallel with the scanning line 3. The memory device 6 later mentioned to the intersection of the 
scanning line 3 and the signal line 4 is formed, and the switching device 7 is formed between the 
memory device 6 and the pixel electrode 2. 

[0025] Opposite arrangement of the 2nd substrate 9 which carries out predetermined ****** on a 
substrate 1, and consists of glass etc. is carried out, and the counterelectrode 8 is formed in the opposite 
side of a substrate 9. And the liquid crystal layer 10 as a display material layer is enclosed between each 
substrate 1 and 9. In addition, as for a scanning- line driver and 14, 13 in drawing is [ a signal-line driver 
and IS ] reference-line drivers. 

[0026] Drawing 2 (a) is the circuit diagram showing the 1 pixel section configuration of this example. 
The binary data-hold memory device 6 is connected to the intersection of the scanning line 3 formed in 
the shape of a matrix, and the signal line 4, and the output section which outputs the information 
currently held is prepared in this memory device 6. The control terminal of 3 terminal switching device 
7 is connected to the output section. This switching device 7 controls the resistance between a reference 
line 5 and the pixel electrode 2, and is adjusting the bias status of the liquid crystal layer 10. 
[0027] It can consider, the memory circuit, i.e., the static type memory device, of the type which carried 
out positive feedback, using a two step inverter as an example of the memory device in drawing 2 (a). 
This circuit is not enough as the off property of a transistor, and it has in it the characteristic feature 
whose implementation is possible as an element for analog signals with the transistor element which 
cannot be used. 

[0028] Concrete circuit arrangement are shown in drawing 2 (b). Since capacity CI is unnecessary, the 
element 21 of drawing 2 corresponding to the element Tl of drawing 1 1 (b) as compared with 
aforementioned drawing 1 1 (b) may be small. Each element size of a switching device 21 and the 
inverter-circuit sections 22 and 23 can be designed by the same view as optimum number-of-stages ratio 
n of the inverter-circuit section. Specifically, when the ratio of the element size of elements 21, 22, 23, 
and 24 specifies by l:n:n:n*n, n*l-100 and ******** n=2-10 are good design conditions. 
[0029] The example of circuit arrangement of the 1 pixel section which used other memory devices for 
drawing 3 ( a ), (b), and drawing 4 (a) and (b) is shown. Drawing 3 (a), (b), and drawing 4 (a) and (b) 
show the example of a configuration from which the connection position of 3 terminal switching device 
is different, respectively. Since the element number which a display pixel constitutes from structure 
conventionally increases, although optical use luminous efficacy decreases in a penetrated type display 
device, since a memory device etc. can be formed in the bottom of a reflector, a fall of the optical use 
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luminous efficacy by this display device is not produced by the reflected type LCD. 
[0030] A drive wave serves as a line sequential drive like a drive of the conventional LCD like drawing 
5 . A sequential-scanning pulse is impressed to the scanning line 3, and the signal which controls 
opening and closing of a switching device 7 is inputted into the memory device 6 synchronized with this 
through a signal line 4. On the other hand, an alternating current signal is inputted into a common 
electrode (counterelectrode 8). If the conditions of the ratio of the resistance of a liquid crystal material 
and the resistance of a switching device are satisfied as above-mentioned, a good display will be attained 
by above-mentioned circuit and drive. 

[0031] If change of this equipment is lost to a display image like a static image on an ideal, the 
refreshment to a memory device 6 is unnecessary. However, like drawing 5 , by the drive by the simple 
square-wave input, since the liquid crystal potential by the side of a switch is fixed by one of the 
potential status of the high potential of an alternating current driving signal, or low potential when a 
switch changes from an ON state to an OFF state, a direct-current-voltage component will be applied to 
the liquid crystal section. Therefore, in order to improve a display performance, it will be necessary to 
prepare the refreshment term for a liquid crystal potential setup in case a switch changes to an OFF state. 

[0032] As easiest technique, there is a method of preparing a blanking term between the alternating 
current signals of a common electrode like drawing 6 (a). In the device of a conventional type, since 
parallel connection of the capacity 78 which guarantees the potential fall by the liquid crystal 79 of 
drawing 1 1 (a) or the leakage current of a switching device 77 was carried out to liquid crystal capacity, 
it was not easy to shorten the write-in time of a signal. Like drawing 2 (b), it accepts and comes out, and 
for a certain reason, the time of refreshment is shorter than the scan time which is spent for the signal for 
gate opening and closing of a switching device 21 and which is looked at by the element of a 
conventional type, and can be managed with the element of this invention. 

[0033] Moreover, like drawing 6 (b), not all pixels are refreshed continuously but it is also possible to 
divide the time of the line to refresh and to insert between the liquid crystal driving signals which are 
rectangle signals. Although it is desirable that the memory on [ all ] a line is refreshed as for the 
inserting method when it sees in fixed time, it is also possible to attach and refresh weight on the display 
line which is the fixed position of a scan line, and corresponds when the display screen changes (for 
example, when the amount of blink display is a fixed position). 

[0034] In addition, in drawing 6 (b), Tg is refreshment pulse width, 1 is I time of the number of 
refreshment lines, and the number of times of refreshment for 1 screen rewriting is defined by the 
(number of gate lines) / 1. 

[0035] Thus, since according to this example the static type memory device 6 is formed for every pixel 
and it is made to drive a switching device 7 for the storage information on this element 6, when a display 
information does not change, rewriting of the information on a memory device 7 is unnecessary. For this 
reason, the power which becomes unnecessary to add a scanning signal and a picture signal periodically, 
and is consumed by the driver IC is reduced sharply. 

[0036] Moreover, since a memory device 6 is a static type, the big switching device Tl which has the 
capacity to drive the mass load capacity CI and this, like before shown in aforementioned drawing 11 
(b) is not needed, and it is effective in the reduction of power consumption also from this point. 
Furthermore, in this example, the off property of a switching device or a constraint of flicker **** is 
suppressed, and it is enabled to extend the rewriting period and the 1 -pixel rewriting time which are all 
display pixels. 

[0037] the status that the power consumption trial calculation by TFT-LCD of the 10 inch class which 
used the amorphous silicon thin film does not rewrite the display screen in this example -- lOmW and 
per second - a stroke - large low-power-ization of 1/50 was [ less than 30mW and the former / as 
rewriting status of a field ] realizable 

(Example 2) Prawjn g 7 is for explaining the active matrix type LCD concerning the 2nd example of this 
invention, and the circuit diagram in which (a) shows a 1 pixel section configuration, and (b) are the 
structure-section views of a memory device. 
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[0038] Fundamentally, although this example is the same as that of the 1st example, as shown in 
drawing 7 (a), non-volatile memory rewritable as a memory device 30 is used for it. The concrete 
configuration of a memory device 30 is as being shown in drawing 7 (b), and makes the gate of usual 
reverse stagger type TFT two-layer structure. 3 1 in drawing - a substrate and 32 - for the 2nd gate 
(floating gate) and 35, a tunnel insulator layer and 36 are [ the 1 st gate (control gate) and 33 / a gate 
insulator layer and 34 / a protection insulator layer, and 38a and 38b of barrier layers, such as a-Si, and 
37 ] source drain electrodes 

[0039] The number of times of rewriting is 107 which is the standard of the number of times of 
switching of a drive conventionally. Although it is an ideal to satisfy the rewriting operation more than a 
time, if it is the display with which a still picture display serves as a subject, the number of times of 
rewriting can decrease 100 - 1/10000, and can be used as a memory device of this display. Although the 
above-mentioned memory device serves as EEPROM configuration, it can constitute the display with it. 
[ same when the electric-field-dielectric constant curve (D-E curve) of dielectric materials consists of a 
material which has a property in a hysteresis ] 

[0040] Specifically, as shown in drawing 8 , a memory device is created by using the dielectric materials 
which have a hysteresis as a gate insulator layer, it is controlling the voltage between terminals applied 
to a memory device, and a reset of a memory device and the signal writing of memory are performed. 
As shown in drawing, in addition to the technique of connecting TFT 7 to a memory device, connection 
of a memory device is also possible by enhancement of a driving signal to the direct presentation 
electrode. 

(Example 3) Although an alternating current signal is inputted only into Vcom (common electrode 8) 
and the liquid crystal material is driven in the 1st example, you may input an alternating current signal 
into Vref side (reference line 5). When an alternating current signal is inputted into Vref, change of the 
common electrode potential by the joint capacity of a reference line 5 and the common electrode 8 is 
observed through the liquid crystal layer 10. It is also possible for there to be a method of using the 
signal which reversed the sign of a driving signal every reference line 5, and to carry out the period of an 
alternating current driving signal for every scan time further as a cure of this change. 
[0041] On the other hand, it is Vcom about an alternating current signal. Vref It inputs into both, and 
driving is also possible and low-battery-ization of the driver IC for driving signals of it is attained. This 
drive is Vcom. As compared with the case where an alternating current drive is carried out, the amount 
of currents which flows to one output terminal of a driver IC, or the voltage outputted becomes low, and 
it is enabled to lower the power which a driver IC consumes. 

[0042] As a material which constitutes the barrier layer of the memory device in each example, although 
single crystal silicon, polycrystal silicon, and an amorphous silicon can be considered, if especially the 
display device of this structure is an element which can operate 3 terminal switching device, the ratio of 
the resistance at the time of opening and closing is 105. Although it is desirable that it is about [ twice ], 
even if it is about 100 times at the lowest, it is thought that enforcement is possible. Use of the 
amorphous silicon by which this was ****ed less than [ an organic material, the low temperature of 
about 150 degrees C, or it ] in the barrier layer also comes to be considered, and the constraint on the 
process of each material and the constraint on element structure are eased. 
[0043] Moreover, with the element which reduced the phot **♦***•• fee process, even if it is the 
element of the switch property with the former inadequate as a display device, a still high contrast 
display is obtained. Moreover, a miniaturization of a size is realizable by carrying out enhancement of 
the element 24 in drawing 2 (b) in a performance by technique, such as various annealing. It is also 
possible to set it as the alternating current signal by the side of the long period by which a flicker is 
seldom ****ed (- 10 seconds) on the other hand, if an electro-optics-material property does not usually 
carry out a degradation with the passage of time in the use domain in the liquid crystal of a display 
material. K * 

(Example 4) The technique refreshed for a memory device is making a weighting the line which change 
has generated in the display screen as above-mentioned, and it has realized stopping other power 
consumption for a still picture display. Although this drive technique can constitute a part for j 
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mechanical component from enhancement of the conventional line sequential drive (the driving method 
which scans a scanning wiring sequentially), it is necessary to carry out the scan of the scanning wiring 
corresponding to the recognized animation fraction. Although it becomes low-power-ization to 
recognize an animation fraction correctly and to rewrite the signaling information of only the animation 
section from the effect of decreasing the number of scanning wirings simply, constituting of drive IC 
becomes complicated and elevation of power consumption will be caused on the contrary. 
[0044] Then, a reduction of the power consumption of total drive IC can be aimed at by blocking the 
number of specification lines of the animation display section, the number of lines to block ****** - 
10-200 - the number of scanning lines of 50-100 is desirably good The specification technique of the 
blocked line prepares an image memory in the input section of a picture signal, and outputs the block 
position and signal of the scan line section which detected and detected the animation fraction to drive 
IC, On the basis of this output, signal supply to the memory device corresponding to the animation 
display fraction is performed. 

[0045] The power consumption of the memory to which having an image memory outside corresponds 
must be reduced compared with the power consumption of this display device. In an ideal, although it is 
necessary to have an image memory for every display pixel, an animation is simply detectable by 
performing the comparison with the pre-count data which have memorized the status signal of the same 
scan line, for example a fixed period or after sampling all one by one and counting a binary information. 

[0046] Although it cannot recognize by this technique even if it is animation display when the total 
whose display pixel is an ON state is the same, in addition to above-mentioned technique, the decrement 
of the error of an animation recognition is sharply attained by the comparison which uses the sum of the 
blocked memory data of the scan line section. On the other hand, the count mistake generated in the 
thump ****** section and the counter section poses a problem by this counter formula. When there are 
many count mistakes, in order to recognize all to be an animation, the effect of this configuration circuit 
cannot be expected. Then, this problem is solvable by taking a count error into consideration beforehand 
at the time of a comparison. 

[0047] How to make the weighting of a semipermanent display display as simplification technique is 
also considered in the configuration of the animation detecting element which acquires the information 
on an animation from an image memory and this memory information. Specifically, many of software of 
a personal computer etc. has the screen of the object for selection, or a functional display in many cases 
among the circumference section of the display screen. Many of screen display for this selection does 
not change in many cases. In such a case, since the field which does not have much animation display is 
beforehand known to typical software, it is enabled to lower the weighting of the refreshment of a 
scanning signal to the field. 

[0048] When the viewing area with the high probability which is a still picture exists also about 
individual software, it also becomes possible to cany out a weighting by an user specifying the field. 
The technique of operation screens, such as PDA, preparing for the display side beforehand the 
weighting for which a screen is refreshed partly about the device which can to some extent be predicted, 
and specifying with switches, such as DIP-SW, is also possible. 

[0049] Moreover, also in operation screens, such as a measuring equipment, etc., the field where the 
display status of a screen changes frequently becomes main [ the fraction of the menu which carries out 
the fracnon which displays a measurement result, and operation guidance ]. In addition, since these 
measuring instruments etc. understand beforehand that only a display of a measurement result chances 

when sin tic^r Ar\m** « i i *i *,« . • & 



when an user does not operate a control panel, they will scan the screen corresponding to the fraction of 
?r^^ UrCmCnt result dis P la y» md should just perform signal supply to a memory device. 
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concerning the 5th example of this invention. 

[0051] Here, it is in the case of a 4 bit 16 gradation display. The block (il-MJl-N) of ij position when 
making the pixel block count of the whole display into MxN piece is shown. In a display of mainstream 
VGA specification, it is set to M« 640 and N= 480 with a personal computer now. 
[0052] The AND gate Gij is formed in the intersection of address-line ADRS-Xi of the orientation of 
screen X, and address- line ADRS-Yi of the orientation of screen Y, and AND-gate GOij - G3 ij are 
formed in each intersection of the output and four image data lines D0-D3. The output of AND-gate 
GOij - G3 ij is connected to memory device M0ij-M3ij, it connects with the gate electrode of switching- 
transistor T0ij-T3ij, and die output of memory device M0ij-M3ij controls turning on and off of 
switching-transistor T0ij-T3ij. Another side is connected to 1st common potential line COM1 through 
the pixel electrode at liquid crystal P0ij-P3ij of a pixel for either the source of switching-transistor TOij- 
T3ij, or the drain electrode. 

[0053] In addition, not only a static type but a dynamic type which was used in the 1 st example is 
sufficient as the memory device of this example, EEPROM is further sufficient as it and it can use 
various kinds of formulae. 

[0054] If area of the pixel electrode corresponding to P0 is set to 1 as the area of a pixel electrode 
differs, respectively and is shown in drawing 10 , twice and P2 have increased 4 times and P3 has 
increased [ PI ] 8 times. The other end of liquid crystal P0ij-P3ij of a pixel is connected to 2nd common 
potential line COM2 which is a common electrode. Between 1st common potential line COM 1 and 2nd 
common potential line COM2, the liquid crystal drive power DRV of an alternating current is 
connected. 

[0055] An operation of this example is as follows. Both 4-bit image data continues holding the status 
until address-line ADRS-Yj of address-line ADRS-Xi of the orientation of screen X and the orientation 
of screen Y is memorized by active time memory device M0ij-M3ij and is next chosen again. Although 
fixed alternating voltage (for example, TN liquid crystal currently used for general present **5 voltage 
of 10V amplitude of V) required for a drive of the used liquid crystal is impressed to a counterelectrode 
It is controlled [ by which the above-mentioned driver voltage is impressed to liquid crystal P0ij-P3ij of 
a pixel / or or ] by switching-transistor T0ij-T3ij restricted by this memory circuit M0ij-M3ij prepared 
for every pixel whether impression is carried out, and the desired display status is maintained. 
[0056] Although a great portion of power was consumed by the charge and discharge of the internal 
equivalent capacity of a data-line drive circuit or a control circuit, or a data-line wiring capacity load, the 
high-speed charge and discharge of counterelectrode capacity, etc. in the conventional active matrix 
LCD Even if a display image does not change like before, it is not necessary to impress the signal which 
the fixed period inverted to the data line for an alternating current drive, and in this example, most 
power with which a data-line drive circuit and a control circuit are mostly consumed there for a idle state 
becomes so small that it can ignore. Although the power by which an only consumption is carried out 
becomes what is depended on a direct-current drive of a counterelectrode, this is the grade by which a 
flicker is not ****ed, for example, since the low frequency of 60Hz or less is enough, power 
consumption is conventionally reduced by 1/100 to about 1/1000 of the driving method. 
[0057] This ground is explained below. Capacity Ccom of the whole counterelectrode It determines 
mostly by dielectric constant [ of electrode area S and liquid crystal ] epsilon, and gap d v and is set to 
Ccom =epsilonS/d t and, in the case of the LCD of a 10 inch class, the capacity is about 0. 1 -0.3 micro F. 
They are frequency fdrv and voltage Vdrv about this capacity. Power Pcom consumed by carrying out 
charge and discharge by alternating voltage Pcom =Ccom, fdrv, and Vdrv 2 It is given, and when it 
drives by 60Hz **5V, it is set very much to 0.15mW - 0.45mW to a parvus thing. In fact, although the 
power consumption by the leakage current in the leakage resistance and memory circuit of liquid crystal, 
or a drive circuit is added to it, the power consumption as whole is still stopped small about several 
lOmW from lmW. 

[0058] Furthermore, a pixel electrode is blocked for every predetermined number, and when the 
dimensions of the pixel electrode within the block differ, respectively, the digital multi-gradation display 
by the area modulation becomes easy as 1 block. The following problems when carrying out such an 
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area modulation display by the conventional driving method do not occur, but very high-definition 
display quality is obtained. 

[0059] Although the level shift of the pixel potential which affects a display performance at the time of 
switching occurred by the drive conventionally by the parasitic capacitance which switching devices, 
such as TFT, have, when this amount of level shifts is determined by the partition ratio of the switching 
noise charge of the above-mentioned parasitic capacitance and pixel electrode capacitance and the 
dimensions of a pixel electrode differed, the amount of level shifts was difficult to differ for every pixel 
electrode and to make it harmless also by adjustment of counterelectrode potential, and area gradation 
was substantially impossible. 

[0060] In this example, since the level shift by this switching noise charge disappears the first stage after 
a switching end through die leakage resistance of liquid crystal, it does not affect a display performance 
and the digital multi-gradation display by the area modulation is possible for it Moreover, by this 
technique, since it is in ON or two off status in the state of a 1 -pixel display of liquid crystal, also in the 
time of a halftone display, an angle of visibility is large and the very good display quality which neither 
display unevenness nor a flicker also has is obtained. 

[0061] In addition, this invention is not limited to each example mentioned above. In the example, 
although liquid crystal was used as a display material layer, not only this but other materials can be 
used. For example, applying to EL, a plasma display, etc. is possible. Moreover, in the case of liquid 
crystal, it is possible not only a reflected type but to apply to a penetrated type. In addition, in the 
domain which does not deviate from the summary of this invention, it can deform variously and can 
carry out. 



[Translation done.] 
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♦ NOTICES * 

Japan Patant Of £ica la not raaponaibla for any 
daaagaa cauaad by tha uaa of this tranalation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

[ Drawing 1 ] The element structure-section view and circuit-arrangement view showing the basic 

configuration of the active matrix type LCD concerning the 1st example. 

[ Drawing 2 ] The circuit-arrangement view showing the 1 pixel section configuration of the 1st 

example. 

[ Drawing 3 ] The circuit-arrangement view showing the modification of the 1st example. 

[ Drawing 4 ] The circuit-arrangement view showing the modification of the 1st example. 

( Drawing S j Drawing showing an example of the driving signal in the 1st example. 

[ Drawing 6 ] Drawing showing other examples of the driving signal in the 1st example. 

[ Drawing 7 j The circuit diagram and the structure-section view of a memory device showing the 1 

pixel section configuration of the active matrix type LCD concerning the 2nd example. 

[ Drawing 8 ] Drawing showing an example of the driving signal in the 2nd example. 

[ Drawing 9 j The 1 -block outline circuit-arrangement view of the active matrix type LCD concerning 

the 5th example. 

[ Drawing 10 ] Drawing showing the size and the example of arrangement of a pixel in 1 block. 
[ Drawing 1 1 ] The circuit-arrangement view showing the conventional active matrix type LCD. 
[An explanation of a sign] 

1 - The 1st substrate 

2 - Pixel electrode 

3 - Scanning line 

4 - Signal line 

5 -- Reference line 

6 — Memory device 

7 — Switching device 

8 - Counterelectrode 

9 - The 2nd glass substrate 

10 - Liquid crystal layer (display material layer) 
21 - Switching device 

22, 23 Inverter element 
24 - Switching device . 



[Translation done.] 
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